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MMHUCTEPCTBO BbICIHETO OBPA3OBAHUSG CCCP

MOCKOBCKHH opaena JIEHUHA SHEPTETHUYECKHUM UHCTUTYT

TPY bl

MOCKOBCKOT'O opaesa JIEHMHA
SHEPTETHYECKOTI'O MHCTUTYTA

BBHIIIYCK XXXI

PAIUOTEXHUKA
ITod pedaxyueii doyenros B. JI. JEBEJEBA, I T. MAPKOBA

u K. A. CAMOHJIO

FOCYIAPCTBEHHOE OHEPTETHYECKOE U3IATEJbCTBO
MOCKBA 1958 JIEHHHTPA L

Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3

AHHOTALHSA

B goinycke NYyOAUKYIOTCS paboTol, GolNOAHEHHble HA xagedpax paduorex-
Huweckoeo (axyavrera MIH  u nodzorosaeHHbie K ned4aru 8 Tedenue
1956 200a. Temaruka crarei cOOpHUKa 8ecoma paanoobpasna: Teopus asTo-
2eneparopos, Teopus paduonpuema, s0nPOCH paoUOU3MePUTEALHOU, UMNYALC-
HOUL U BOAHOBOOHOI TeXHUKU, TeaAemeTpus.
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BBELEHHUE

[lepsbiii COOPHHK TPYIOB pajHOTEXHHYECKONO daxyabrera
M3MU 6bu1 BBITyMEH K NATHAECATHAeTHeMY 106diaer0 Mockoscxo-
ro opiexa JIeHWHa 3HEPreTHYECKOro WHCTHTY1A.

Hacrosmuii c6opuux siBasiercs BTOPbIM H BKJO4aeT paloThl,
BHIIOJIHEHHbBIE Ha Kaenpax pPaJXHOTEXHHUECKOro (paKyJabTera M
TIOATOTOBJIEHHBIle K IledaTH B TeueHHe 1956 rona.

Cratbu cGopHHKA OCBEIAIOT HEKOTOpble BOMPOCHI TEOPHH aB-
TOTeHepaTopoB, METOAOB (PAa30BBIX M3MEDEHHH H TeJeMEeTPHH, Teo-
P DAAHONDHEMHBIX YCTPOHCTB, a TakkKe HMITYJbCHON W BOJIHO-
BONHOH TeXHHKH.

Bce cratbm sBMaMCH pesyibTaTaMu  HAYYHO-HCCENOBATED-
CKHX PaboT, NPOBOIWMBIX Ha Kadeapax daxyisrera. Yactp u3
HHX HalHCaHa HAa OCHOBe 3ALIMUIEHHBIX HJM [ONNOTABIHBAGMBIX
K 3allidTe JHCCEpPTAalHH.

Pedroaseecus.
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K PACYETY YCTAHOBJIEHUSI KOJIEBAHUH B
ABTOTEHEPATOPAX

Kand. rexn. nayx M. B. Ba@zosewencrud.

BBEOEHHE

Hccaienosaiue NepexoiHblx NPOLECCOB B aBTOTEHEPATOPaX
uMeeT GOJIbLIOE 3HaueHHe IJIS Psfa NPAKTHYECKHX TIPUJIOMKEHH,
CBSI3aHHBIX C HMIIYJbCHOH TeXHHKOH. B JuTeparype no Hecramuo-
HapHBIM TIpolleccaM B  abToreHepaTopax [l, 4, 8, 9] nawoorcs pe-
IIeHHsT TOJbKO HEKOTOPBEIX YACTHHIX 3ajady, He paspabaTbiBaercs
oflas Meroiuka Hcc/iefoBaHus. B GosnblimHCTBe paGoT He 3a-
TParuBalOTCsl BakHble BONPOCH BOHUKHOBEHHS HAa4aJbHOH aM-
TVIUTYABl 32 CYeT YAapHOTO BO3OYXKAEHHs KoJeGaTeJbHOH CHCTe-
MBI aBTOreHepaTopa, He YYHTHIBAETCS aBTOMAaTHYeCKOe CMellleHHe.
Paccmorpense TIponeccoB B IBYXKOHTYDHBIX CXeMaX BeleTCsi NpH
HEeJOITyCTHMBIX IpeHeODeKeHHAX.

B wHactosimiel paGore Hanaraercs OGIME METOJ COCTABJCHHS
YPaBHEHHST I@PEXOJHOro IPOIEcca M ero NPHOJIHIKEHHOro pele-
uus. Ha mpumepax nokasano ucrnovibsoBaHHe ONMMCAHHOTO MeETOAA
B TIPAKTHYECKHX PacyeTax.

YpaBHeHHe nepexomHOro mnpouecca

Hecrauuonapnbie mpouecce B aBTOreHepaTope BOSHUKAIOT IIPH
KaKHUX-JTH60 MaHUIYJSALUUAX CO CXeMOH MM ¢ HCTOYHUKAMH TNHTa-
HHS, UMELUX [eJbI0 MOoJydeHHe BBICOKOUACTOTHBIX KOJdeOaHHi,
MO/1yJIUDOBAHHBIX [0 ONpeJeseHHOMY 3aKOHY. B MMNy/bcHO# Tex-
HHKe OCOOLIH HHTepec INIPEICTaBJseT TeHepHPOBAHMe BBICOKOUAC-
TOTHBIX HMMIIYJICOB C MPAMOYIOJBHOH (B Hleate) orubawoiiel.
a5 3TOro aHOAMAs LeNb, WM Iellb CMELICHHS, NHTAeTCsi OT HC-
’I‘O“IHHrKa—‘MO‘JIyJI'ﬂTO'pa, IBpraGaTbI-BaIOIH,‘er\OI HUMITYJIBChI Hanps-
XKeHus, 6JM3KHe N0 GopMe K IPAMOYNOJIBLHBIM.
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Jlaisi uccaeaoBanus IpoLecca YCTaHOBJAEHHsT KoJebannii MoX-
HO BOCIOJIL3OBATLCA M3BECTHBIM [5] YKOPOHEHHBIM CHMBOJHYECKUM
ypaBHEHUEM

U = Elzya

CBSI3LIBAIOIIMM KOMILJIEKCHbIE aMIIMTYJAbl YIPaBJSIOUEro Hanps-
wenuss U U TepBoil raDMOHHKH AHOJHOMO TOKA [,y uepe3 ynpas-
Jsmoiee conporusaenue Z,. OJHAKO IPH 3TOM OCTAeTCA OTKPHI-
THIM BONPOC 0 HAYaJbHOH aMILIATYJe, C KOTOPOil HAYHHAETCA Ha-
pacratue KoJeGaHui. DTy HauaJbHYI0 AMIVIATYLY, BOSHAKAIOULYIO
3a CueT HecTaLMOHAPHOTO IPOIecca B KOHTYPe OT NeHCTBHS MO-
JYJIHPYIOIIero MMIY/1bCa, MOXKHO HaliTH OOCBIYHBIMH IIPHEMaMH
saekrpotexunkd. Ho npu sToM eIuMHBIH (DU3UUECKHHd mpolece
oBpazoBaHusi HAYaJbHOH aMIJIMTYABI M IOCJENYIONUlero ee Hapac-
TAHHS OIMCHBAETCA PAa3IUUHBIMHM YDABHEHUSIMH. OTUM IpoLecct
MCKYCCTBEHHO pAaCU/ieHseTcsl Ha ABa KakK Obl CaMOCTOATENBHBIX
Mpolecca, YTo He COOTBETCTBYeT JAeHCTBHTEJLHOCTH.

Viaercs COCTaBHUTL TaKOe YpaBHEHHe, KOTOpOe IIOJHOCTHIO
ONHCHIBAET IepPexolHblil mponecc (WM, Mo KpaiiHeli Mepe, ero
IepByI0 CTagHIO), TO €CTh BO3HHKHOBEHME HAYaJbHOH aMIVIHTYIbI
U ee JaJjibHellllee HAapacTaHUe.

[Ipy GOJBIIOH CKBAXKHOCTH MOJAYJMPYIOIHX HMMITYJbCOB, KOT-
Ja HecTalMoHapHble TPOLECCH, BHI3BAHHBIE NPEIBIAYIIUM HM-
IyJILCOM, VCTEIOT 3aTYXHYTb K MOMEHTY MOABJEHHS MNOcJenylolie-
ro, aBTONEHEpPATOpP MOXKHO DPacCMaTpPUBATh KAK HEABTOHOMHYIO Cd-
CTeMy, HAXOMNSLIYIOCS TIOA BO3AEWCTBMEM BHEIIHEro Hampske-
nusi. Mnaye roBopsi, aBroreHepaTop MpeACTABJSeTCS B BHle He-
KOTODOTO 3KBHBAJIEHTHOTO «IIYCTOTO» YeThIPEXMOJIOCHUKE, Ha
BXOjle KOTOPOTO AeHCTBYeT MOAyJaupykouee Hanpsxenne E(f).

3a BLIXOJHOE HANpPSKEHHE YJHO6HO NPUHATbL MIHOBEHHOE
3HAUEHHE YIIPABJSIONIErO HANPMAKEHHS €, KOTOPOE HABJSCTCH
JHHEHHOH KoMOHHauueHd HAOpHXKEHHH HaA CeTkKe €, U Ha
aHole €, U OJHO3HAYHO ONpeNeNsdeT AHONHLIA TOK i,

=e,+ De,,
34€Ch D — nNpoOHHULIAEMOCTDL JIAMIIBI.

Ecan K (jo) — xo3duuHeHT nepesayd 3KBHBAJEHTHOIO
YeTHPEeXIOJIOCHIKA, CHMBOJHUECKOE YPaBHEHHE, CBA3BIBAIO-
lee BXOAHOE M BLIXOAHOE HANPSKEHUHA, HMEET BHA!:

e (t) = K (jo) E(?). (1)
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Ha npuMepe omHoil W3 BO3MOXKHBIX CXeM PACCMOTPHM Kak €O-
cTaBfieTcss BhHIpaxKeHHe nJis koadduuuenta nepepaur K (jo). Ha
puc. 1 mokasaH aBTOTeHepPaTop Mo OCOGLIEHHOH TPeXTOYEYHOH
cxeMe, MOJAyJHPYEMBI Ha aHOL HMIYJbCaMH, HCTOYHHK KOTOPBHIX
BKJIIOUEH IIOCJIeIOBATEIbHO ¢ COMPOTHBIEHHEM Z|.

IlpeacraBuM, YTO B cXeMe JOei-
CTBYIOT JBa He3aBHCHMBIX TreHepa- |
TOpa: reHepaTop HampsnKeHUs (Hc- Z
TOYHHK  MOAYJHDPYIOUIUX HMIYJb- 3
cOB) M TeHepaTop ToKa (aHOmHAA Z, }

gens Jamnel). Ha ocroBanuu
[PHHLIKNA CYNEPIIOSHIUA  ITOTYYHM € Zz
yIpasJsiollee HalpsixKeHWe B BHU- +(F) |

Je CYMMBl JBYX COCTaBJISIIOLLHX, g
Ka)k1as U3 KOTODHX BhI3BaHa, co- Puc.l. Aptoreseparop no 0606-
OTBETCTBEHHO, MCTOYHMKAMH TOKa ¥  IEHHOH Tpexroueuroh cxewe.
HaNIPSXKEHUSA:

e=€i+-€1;'.

[Mpene6peras TOKOM CeTKH M HHEPUHEH 3/EKTPOHOB,
HaieM COCTaBJSIOMIYIO €, PAaBHYIO NPOHU3BEIECHHIO aHOJHOTO
TOKa i, HA YNPABJAIOIIEE CONPOTHBJEHHE Z,:

e, =i, Z,.

HanmomuumMm, 49TO ynpaBisioliee CONPOTHBJEHHE ONpele-
asiercs yepes kosadpduuueHT 06paTHOH CBS3H £ M CONPOTHB-
JIeHHe aHOAHOH HarpyskH Z, dopmyJo# [7]:

Z,=(k—D)Z,.
J1s 0606IIeHHOH TPEXTOYEYHOH CXeMbl £ M Z, paBHH:

Z
P 4 S
Zy+zs
_ L&+ Zy)
i+ 2+ 24

CocraBJ/isolast €g CBA3aHa C MOJAYJHMPYIOIIUM Hanpsxe-
nuem E,(f) 6espasmepHbIM K03(D(HIHEHTOM Nepenauu o(jo),
KOTOPHH MOXHO HAaHTH, BHIOPOCHB H3 CXEMHl JlaMNy M OIpe-
JAEJHB HANPSXKEHHUS HA CeTKE WU aHOJE, BbI3BaHHblE BXOAHLEIM
HanpsikeHHem. [laa paccMaTpHBaeMoH CXEMHl IOJydaercs:

Zy+ D (Z,+ Zy)
Zi+ 24+ 2,

Za
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dT1a BeJHYHHA YyAOGHO BHIPAKAETCH ueEPE3 yOPaBIAKLIEE
CONPOTHRBJIEHHE Z, U CONPOTHBJEHHE Z,:

. Zy
s (jo) =— Z

Taxkum 06pasoM, CUMBOJIHUECKOE ypaBHEHHE
€= Zy(j“))ia + s (Jo) E,
BMECTE C yPABHEHHEM XapaKTEPHCTHKH JaMIbl
la=1, (e

00pasyioT CHCTEMY, HCKJIOYHB H3 KOTOPOH TOK i, MOMHO
IIOMY4HTb yPaBHEHHE NPONECCa OTHOCHTEJIbHO HANPSKEHHS e
B dopme (1).

B nawaapHOM CTaauyu npouecca YCTAHOBJCHHST YIIPABJAIOIILCE
HanpaAXKeHHe OCTAeTCsd HEKOTOPOe BpeMs TIOJNOXKUTEJNBbHLEIM, 1o

[IO3BOJIAET, NOJAb3YACH MOJMUTOHAJBHOH anmpokcuManvedl xapakxre-
PUCTHKY

I, = Se upu e > 0,
i,=0 mpue<0,

(rie S — KPyTH3HA) 3amUcaTh CJIEAYIOIEE BhpaXeHdHe s
Ko3((HLHEeHTa Neperayd YeThHPeXMOJIOCHHKA, 3KBUBAJEHT-
HOTO aBTOTEHEPAaTOpY:

Ly o (jo)
K(o) = 7=52; )

Bripaxenus Z,(jo) B o(jo) a5 KOHKPETHOH CXEMHl daBTO-

reHeparopa JErkKo COCTaBJAITCA HA OCHOBAHUHU NPHBEJEHHBIX
BbILIE COOOpaMeHHH.

Pellenie CUMBOMHYECKOTO ypaBHeHusi (1) 1paeT 3aBUCHMOCTD
OT BPeMEeHHM MTHOBEHHOPO 3HAUCHUS YIPABJSIOLIETO HaNpSIXKEHHUs
e(t). U3 bdusuyeckux NpencTaBIeHHH SICHO, 4TO 3TO HaANpsiKeHHe
NOJI2KHO (COJAEPKATh TapPMOHHUYECKYIO COCTABJAOLLYIO ¢ MeJJeHHO
Mensiouelics amMuauTyroll U ¢dasoll, Kotropasi, co6CTBEHHO, U SIB-
JsieTcsl noJie3HBIM 3 dexkToM paboratollero asroreHepatopa. [los-
TOMY {IPH PeUleHud 3a31a4Yd O IIepexOoJHOM IIpollecce MOCCTATOYHO
HalTH TOJIBKO TapMOHHUYECKYIO COCTABJAIOLIYI0, DTO, OYEBHIHO,
npolte CcAesarth, MOJAb3YSCh OJHUM M3 IIPUOIMKEHHBIX METOMOB.

Hike omucan 10cTaTouHo NMpocToH MeTO peleHHs, QCHOBaH-
HLIT HA METOAe MeIJIEHHO MEHSIOIIHXCS aMIIATYI.

8
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INpu6anxKeHHoe peleHue

Kax usBecTHO, rapMOHHYECKOe HaNIPsiKeHMe Ha BbIXONe JHHel-
HOTO YETHIPEXMOJIIOCHHKA NpH AEHCTBHH HA €ro BXOAE HMIYJbCa
MOJIyYaeTcsi, eCJAH YETHIPEXTIOVIIOCHHK obaanaer H36UpaTENBHBIMH
cBoiicTBaMy. Dosee IHeranbHOe uCC/IeNOBaHHE YeTHIPEXIIONIOCHU-
Ka, 5KBUBAJIEHTHOI'O aBTOTeHepaTopy [2], mokasslBaeT, yTo OH JAeH-
CTBUTEJILHO SIBJIIeTCH H36HpATEeNbHBIM, TO eCTh €r0 YacTOTHas Xa-
PaKTePHCTHKA HMeeT De3OHAHCHBII MUK Ha 4acToTe aBTOKOJeDOa-
Hu#l. B JurtepaType ommMcaH psili MPHOIMKEHHBIX METONOB, IIO3BO-
JISTIOLHX ONpPENeUTh KOMIVIEKCHYIO aMININTYIy BEIXOJHONO Ha-
IPSIKEHUsT U36UPATENBHONO YEeTHIPEXITOJIOCHHKA.

Han6onee npocThiM ¥ yIOGHBIM SBJISETCS METOJN pacyera He-
CTAlHOHAPHBIX MPOLECCOB B  M3OMPATEJIBHBIX UeTBIPEXITOMIOCHH-
Kax, paspaborannsii C. Y. Esmanosbim [6]. M co3nan crenualib-
HEIH MaTeMaTHYeCKHil anmapar KOMIVIEKCHBIX CHMBOJHYECKHX
YKODOUeHHbIX ypaBHeHUH, 3HAYUTEJbHO  COKPALIAIOMH BbI-
KJ1a IKH.

B uwacrnoctH, uM nostyueHa (opMmyJa IJsi OnpelesieHHss KOM-
TVIEKCHOH aMINVIMTYAbl BBEIXOQHOTO HANpPSXXeHUs H36UPAaTeJbHOro
yerhipexmnovitocyuka U (f), uMeiolero ONWHOYHBIN — Pe30HAHCHBIA :
MUK, TIPY AefCTBHY HA BXOJE €N0 eJUHHUHOTO CKaukKa Hamnpsxe-
Hus. Dta (opMysa HENOCPeACTBEHHO NIPHMEHHMAa K  pelleHHIo
cTosiled mepel HAMH 3alayd B CJydHae OGecKOHEYHO KOPOTKOIO
(bpoHTa MOLYJIUPYIOIIEr0 UMIYJbCA:

U(t)= = ddtB (), )

31€eCb: ®, — Pe30HAHCHAasA 4acTOTa 4YETHIPEXNOJIIOCHHKA]

B (f) — xomnyiekCHas aMIIIMTYJAAa HANPSXKEHHA Ha BHIXOHE
TOrO K€ YEeTHPEXIOJIOCHHKA, €CJH Ha BXOXE ero
BKJIOYAETCSl HANPSKEHHE DPE30HAHCHOH 4acTOTH
®, C EAMHHYHOH aMIJIHTYAOH.

‘B (f) ecTb pe3y/abTaT pEIUEHHS CHMBOJHYECKOTO YKOPO-
YEHHOTO YpaBHEHUS:

B(f) = K(Q)-1,

rae: K(j) — yxopoueHHoe BhpaxeHHe koadduuueHTa Iepe-
nauyu U3GUPaTENbHOro ueThpexnoJjiocHuka K(jo)
BO/IM3H PE30HAHCHON YacTOTHI wgy;
Q=0 — o,— paccTpoika;
JjE2 — oneparop AuddepeHIHpPOBARKUA.
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Onepauusi nuddepeHnupoBaldss B CHMBOJHYECKOM HCYH-
CJIEHHH 3aMEHeTCss yMHOXEHHEeM Ha olepatop, NO3TOMY
BMeCTO (2) MOXHO HATHUCATh:

U(t)=—-/2 [B(®)—B(0)
HJIH

U(t)=-2 JQIK (1) — K (o). 3)

B peaabHBIX yC/JIOBHAX (POHT MOAYJIHPYIOHMIETO HMIYJb-
Ca He MOXeT OHTb HI€aNbHbHIM H3-3a OJOKHPOBOYHEIX H Ia-
Pa3HTHBIX €MKOCTeH, Harpyxamoumux MoAyaarop. MoxHo no-
Ka3aTb, YTO y4yeT 3TOro OOCTOATEJbCTBA CBOAHMTCHA K 3aMeHE
MHOXCHTENS 1/jo;,, KOTOPHIH MNpeACTaBJASET BEJHUYHHY CIeK-
TPAaJbHOH MNJOTHOCTH E€JMHHYHOTO CKayKa Ha 4aCTOTe o, HA
3HaYeHHE CHEeKTPAJNbHOH IJOTHOCTH MOIYJAHUDYIOUIEro Ha-
npsikeHus f(jw,) B dopmyne (3):

Fliog) = § Eu(eat _ .
0

W=,

[aa pacyeroB ymo6HO BBECTH NOHATHE ,OTHOCHTEJIbHOH

CNeKTPaNbHON WJOTHOCTH® F (jo), ONpEeAeJMB 3Ty BEAHYHHY
KaK OTHOLIEHHE CNEeKTPaNbHOH NAOTHOCTH f (jo) K cHexTpaiab-
HOHW MJOTHOCTH €JMHHYHOIrO CKayka 1/jw:

F(jo) = jof (jo).
Ynob6uo takxe BBecTH OespasMepHoe Bpems ¢/T,, rie
T,=2/80 — nocTOsIHHAsT BPEMEHH OJHOTO H3 KOHTYpOB YETH-

pexmoniocHHka; 6 — 3aryxaHue, [1pu atoMm onepatop nudde-
PEHLHPOBaHHS BMecTo jQ Gynert:

Jo = jQT,.
ITocae mpocThx Npeo6pa3oBaHHH MOJAyvYdaeM OKOHYATEJb-
HOE BHIpaxxeHue:

U(t) = 3 F (Joy) ja|[K (ja) — K ()]. 4)

Tonyuennas dopmysa siBasieTcss BecbMa oblLIedl W I1O3BOJISET
ONpefe/IUTh KOMIUICKCHYIO aMIIMTYy HaNpPsSIKeHHsT Ha BHIXOZe
H36HPATEJBHOTO UETHIPEXIONIOCHHKA TIPH JeHCTBUM Ha BXOIEe €ro
NIPOU3BOJILHONO aTlepHOIHYECKH HApacTalollero HampsiKeHUs.

®opmyna (4) npuroaHa JIJsi PAcueTOB He TOJBKO 3JEKTpHUe-
CKHX lered, HO U MeXaHMYeCKHX <CHCTeM, HaxXOJAsAIUMXCs IoX
AeHCTBHEM YIapHBIX Harpy3oK.
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TMoncranoska B Gopmyny (4) yKOpDOUEHHONO BHIpAXKEHHUS JJ5
Koo HuMeHTa Nepefaud YeTBIPEXIOJIOCHHKA, SKBUBAJIEHTHOrO
aBTOTeHePaToOPy, M 3HAUEHUs OTHOCHUTEJNBHOH CIEeKTPaJNbHOH IJIOT-
Hocty F(jwg) nmaer cHUMBOIHYECKOe YKODOUEHHOe YpaBHEeHHe OT-
HOCHTE/IBHO KOMILTEKCHOH aMIITYABl YIPaBJAIOIIEro HalpsikKe-
HusA. Pelllenye 3T0ro 'ypaBHEHHs ONpelesieT 3aKOH YCTAHOBJIEHHS
aMIVIHTYABR M YaCTOTHl B aBTOTeHepaTtope.

YpaBHeHHe CIPaBelIuBO J0 TeX NOP, MOKa KosebaHus IPOUC-
XondT 6e3 OTCeYKH AHOAHOTO TOKA U CPefHSsT KPYTH3HA [OCTOSH-
Ha ¥ paBHa ctatmyeckofl. C MOSIBJieHHEM OTCEUKHM NpUBEISHHbIE
BHIIIe 3aKOHOMEPHOCTH HApYIIAIOTCH M BCTYNAIOT B CHJIY HOBLIE,
KOTOpHIE€ 3[eCh He PaccMaTpHBalOTCS.

Mpumepn

B KauecTBe npHMepa IPUMeHEHHsI ONMCAHHOH METOIHMKM pac-
yera TpuBejdeM NpuGIMKeHHOe pellleHHe 3ajaud O Hayase Iepe-
" XOIHOTO Ipollecca B JBYX cXeMax aBroreHepatopos. CxeMbl (WH-
JYKTHBHbIE TOUKH) [IOKA3aHB Ha PHC. 2 M 3 ¥ OTJIHYAIOTCS TOJb-

U i ]

= ]
AT
C-T1"

aK ——
]
| S
Puc. 2. Asrorenepartop mno Puc. 3. ABTOreHepaTtop no cxeme HH-
cxeMe HHIYKTHBHOH Tpex- LYKTHBHOH TPEXTOUKH C HCTOYHHKOM
TOUYKH C ICTOYHHKOM HMMNYJIb- HMNYJALCOB, BKJIOUEHHBIM MEM(Y NaM-
COB, BKJIOYEHHbIM INOCIENO- NOH ¥ KOHTYPOM.

BaTeNbHO B KOHTYP.

KO MeCTOM BKJIIOUEHHs] MCTOUHHKA MOJYJHMPYIOIETro HaIlpsaXKeHus.
Hns cxembl puc. 2 BeIpaxkeHue s K(jo) nosdydaercs B BHIe:
. z, 1
KGo)=— =175z~

YTo6H 10Jy4YdTh yKOpOYeHHOe BhpaxeHue K (ja), pocra-
TOYHO ,YKOPOTHTb* BhIPaXKEeHHE ANA Z,, KOTOPOE B OJHOKOH-
TYPHOH CXeMe pPaBHO:

R}’

5=T¢h
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rae
Ry=(k — D)R,.
YunteiBas, uto K(0)=0, 1 3amenss:
Zy =] iRy (14 k),
no ¢opmyne (4) umeem:

7Y Ty k—D Ja
U—]F(J“’o)1+k TSR ¥ e

Pewenne storo cuMmBomnueckoro YpaBHEHHS JaeT nas
MTHOBEHHbIX 3HAYeHHH I€PEMEHHOH COCTaBJSIOULEH yIpaBas-
IOUEro HANPSKEHHS Caenyowyio GopMyJy:

= Uy, exp [(SR,— 1) t/T] cos (w,t - ),

rpe:
k-—-D F (jwo)
U — Flo . to ¢ == Sanun i)
Ray ( o) [ g9 Faeu, (j@o)

OGniyno B aBTOreHepaTopax Ko3(hdHUHEHT o6paTHO#H
CBSI3H k cocraBaseT BeaHuuHy nopsaka 0,1 +0,3. Caenosa-
TEJbHO, HauanbHast amnautyaa U,,, B cxeme puc. 2, rie
MONYy/HpyIOll€e HANPSXKEHHe BBOAHTCH IIOCJAEJ0BATEJBHO
B KOHTYp, mosyyaercst BecbMa 3HauuTenbHoil. [lpu BepTh-
KaIbHOM (DPOHTE MOAYJHPYIOLIEr0 MMIy/JbCAa OHa paBHA
(10+30)%, ot E,.

CoBceM MHast KapTHHA 110Ay4aeTCss B CXeMe puc. 3. 3xecn,
6e3 yuera emkoctu C,,, uMeeM:

. D
K(/‘”)'— I—SZ;-’
_ _DQa+jy
K(jo) = 1= SRy +ja -

Hakonen, mo ¢opmyne (4) nonyuaewm:

Uvay = 3DSR,F ( jo,).

3akoH HapacTaHus KOJeGaHHIl OCTaeTcs TOT e — IKCIIOHEH-
IHaJIbHBIH, OXHAKO B 3TOH CXeMe BeJIUYHHA liayajibHOil aMILIUTY-
Abl TIDH IMIDOYHX PABHBIX YCJAOBHUAX OKa3bIBACTCH 3HAUYUTEJIbHO
MeHblIle, yeM B cxeMe puc. 2. Taxoil pesyabrar o6bsicHseTCs TeM,
UTO B CXeMe, rje MOIYJSTOD BKJIOUEH MeXK1y JaMIIoH u KOHTY-
poM, KOHTYpP 'BO‘36y)K£LaETCH TOJIBKO TOJUKOM TOKa uepe3 JaMIly.
[Tpu stoM aMmIuTyja HANpsiKEHHss HA KOHType paBHa IIpOH3Be-
ACHHIO BEJUUYHHBI UMITYJbCA TOKA HAa XapaKTepUCTUUECKOoe CO-
NIPOTHBJIEHHE KOHTYpa (Npy HAeaNbHOM HMIyJabce). OObIYHBIE

12
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3Ha4YeHHs1 ToKa (COTHH MWLIHAMIIEP) H COIPOTHBJGHHS  (COTHM
OM) JalOT 3HaueHMs HAyaJbHOH aMIUIMTYAb, H3MepsieMble JecsT-
KaMH BOJIbT. B cxeMe, rlie MOLYJSATOP BKJIOUEH IIOCASNIOBATE/bHO
B KOHTYp, HaTlIpsizkeHue Ha HeM JOCTHraeT HalpsXKeHUs HCTOYHH-
Ka AQHOLHOIO INHTAHHUS M MOXKET H3MeDATbCS MHOTHMH COTHAMYU
BOVILT MJIM JaKe KHJIOBOJbTaMHU.

O1ciona caefyer BBIBOJ, YTO CXEMBI C BKJIIOUEHMEM HCTOYHHKA
MOAYJIUPYIOIMX HMIYJILCOB IIOC/ELOBATENbHO B KOHTYD NpEAioy-
TUTeJIbHEe NPYrHX, TaK KakK JalT OoJbllee 3HaUeHHe HavyaJbHOH
aMILUTHTYAbl H, C/IefoBaTesbHO, GoJes ObICTpOE HapacTaHue Kovle-
6aHuil.

Heob6xomumo OTMeTHTb, UYTO B CXeMe PpUC. 3 CYLIeCTBEHHYIO
pOVIb HTpaeT NapasuTHAs eMKOCTb MeXXJIy aHOMAOM M KaTOJAOM, ue-
pe3 KOTOPYIO KOHTYD OKa3blBAeTCsi UACTHYHO IIOAK/IIOYEHHBIM K HC-
TOYHHKY MO/IYJIHDYIOIEro HaNpsSKeHHs. DTO 3aMeTHO 'yBeJHuH-
BaeT 3HaueHHe HAYyaJbHOH aMILIMTYIbl, OCOOEHHO Ha BBICOKHX Yac-
TOTaX. AHAJOrMYHBIH NPEIBIAYLIeMY PacueT NPHBOAUT K TaKOH
dopMyJie [Js ONpeNesieHUs HAYaJIbHON aMIIUTYIbI:

€ == SRy (F0gCax + SD) F (jo,).

Haauyue emroctu C,, cosjgaer NMyTb A/ A06aBOYHOro TOKA,
BO36YK/AIOIIErO KOHTYP, W INPHBOAWT K -YBEJIUUEHHIO HayaJbHOH

aMILIUTYABL. .
*
[Tpodeccopy C. . EpranoBy npuHouly 6/1arogapHocTh 3a CO-
BeTbl ‘M UeHHble yKa3aHHs.
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HEJIUTEJIL YACTOT C HENMOCPEOCTBEHHBIM
3AXBATBIBAHUEM

Kand. rexn. nayx doy. K. A. Camoiiso.

Boenenue

Heneune 4acToThl IIHPOKO IPUMEHSETCS B pasJaMyHBIX ObJac-
TAX pajHOTeXHUKH. Bce Gosbliee NpHMeHeHHe NOMYYalOT —COXeMbl
JeJIHTeJIeH 4acTOThl C HEMOCPEICTBeHHBIM 3aXBAThIBAHHEM.

Meron uccaenoBanusi paGoTe TMX jAeauTedeli ¢ TIOMOLIBIO
IBOHHBIX psgoB DPypre, MPUMeHsIEMBL B HacTosllee BpeMms, AaeT
NpaBUJIbHOE ONUCAHHE TPOMCXOASIUUX SIBJeHHH, OJHAKO 3TOT Me-
TOJ SIBJIAETCT TPOMO3AKHM H, BePOSITHO, MAJO IIPUIOAHBIM /IS [10-
JIYYEHHs] COOTHOUIRHHI], HEOOXOMMMEBIX [JIsi HHXKEHEePHOTO pacuera
Aequresied. B naHHo# cTaThe mpuBomHTCS ($a30BO-UMITYJILCHBIN Me-
TOL MCC/ICIOBAHUA PAOOTHl AeJHTNsT YaCTOThl, KOTOPHI MPOCTO M
NOCTATOYHO CTPOro OODBACHSET NPOLECCH, NPOTEKAOLHe B Ae/H-
TeJI€, W I03BOJISIET TIONYYHTb COOTHOLICHHS, IIPHTOJHHEE IJs HH-
JKeHeDHBIX PacyeTos.

$a30BO-UMNYALCHBIH MeTo[

(DaSOBO-HMITyJIbCHbI}"{ MEeTO] 3aKJII0YaeTCss B TOM, YTO Ha (haszo-
. au
Boit maockoctn (U, 7z ) baccMaTpuBaeTcs M3MeHeHHe HaIps-

KEHUsT Ha KOJIeOATeTbHOM KOHTYPE IOJ  JeHCTBHEM HMITYJIbCOB
TOKa. Pa30BO-UMITYJIBCHBI METO[ OCOGSHHO YIOOHO TPHUMEHATh K
CHCTEMAM, COCTOSLIAM H3 KO/e6aTebHOTO KOHTYyPa M JaMIbl (Ha-
MPHUMEp, De3OHAHCHBIH YCHJINTEeNb, TeHepaToP*, YMHOMKHTEJb Yac-
TOTBl M JICJIATE/Ib YACTOTBI ¢ HEMOCDEACTBEHHBIM 3aXBAThHIBAHHEM ).

Pa6oTta stux cucrem Moxer G6HITb paccMOTpeHa ¢ Oo-
MOIWbIO CXeMH (pHC. 1), cocTosimeli M3 KOJeGaTeAbHOrO0 KOH-
typa L,Cr u namun JI, 4epe3 KOTOPYI HPOTEKAOT HMIYJIb-

* DazoBO-HMIYILCHBIE  MeTOT 6bla1 mpumeren 10, b, KoG3apesmim ns
HCGICAOBAHUS SIBJCIIHS 3dXBaTbIBAN A
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dm Toka i, (f), BH3HBaeMue HAUpsKeHHeM e (f), neHcTBy oMHM
B LIlend CeTKH.
PaccMoTpuM Kose6aHUs HAanpAXeHUs HA KOHTYype, I0/b3y-

fch (ha30BOH IJOCKOCTHIO <U, ‘ZU ) [lpr  orTcyTCTBHH
T

HMIOYyJbCOB AHOAHOIO TOKA

s (#) =0 (1)
B KOHTYpE CYIIECTBYIOT 3aTyXalollHe KoJ/Je6aHus:
U = Une— cos (s, £ + 90), )
rae: .
)
e TR e @)
du
dc

aNe
N/

4 U,
Pnc. 1. CxemMa BO3- Puc. 2. M3o6paxenue 3satyxawo-
6yxnenns moneba- wux KojeGanuih Ha ¢a3oBoi
HMA B pe30HAaHC- NAOCKOCTH.

HOM KOHTYpe.

Ha $a3oBoil JIOCKOCTH 3TH KoseGanus H300paxkaloTcs CBepTHI-
Bawllleiica crupajbio (puc. 2).
3a mepuoj pe3oHaHCHOH uacToThl I, H3oOpaxalomas TOuKa
Ha (a30BOil IJIOCKOCTH Mpoberaer yroJi, paBHbli 2%, ¥ aMINIHTYA
KoJMe6aHUa BCJELCTBHe 3aTyXaHHA YMEHbIIAETCH Ha BEeJIHYHHY:
AUp=U, (1 — e )= UpaT,. (4)
PaccMoTpHM JeiiCTBHe HAa KOHTYpP OECKOHEUHO KODOTKOTrO HM-
NyJibca TOKA, NPUXOASIIEro B MOMEHT BpeMeHu fo u 06Jajaiowero

KOHEUHOH NJIOLAAbIO
£,+0

g= |\ i,dt. (5)
o
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[Ton nmeficTBieM Takoro MMIydbca HaNpsKeHHe HA KOHACHCA-
TOPEe MTHOBEHHO YMEHBIUIUTCS Ha BEJHYMHY

q 1 tofo.
AU = T — 'Z— j ladt. (6)
t,~0

OTO BBHI3BIBAET CKAYOK Ha BEeJHUHHY AU, KOTOpHIH mpo-
HCXOIHT INPH yrjie ¢, COOTBETCTBYIOLWIEM MOMEHTY HPHXOZLA
uMnyabca ¢, (puc. 3). Ckayox HanpskeHuss AU BH30BeT np-

paimeHHe aMIIUTYAH KoJe6a-
ay Hus AU, u npupamenue ¢asnl

ar Kose6aHHs A;», KOTOPHIE onpe-
AEAATCA (POpPMyJaMy, NOJy-
AU YaeMbIMH H3 pHC. 3%,
/ al, . N AU, = AU cos g, (7-a)
¥ v by =2 sing.  (7-6)
m

/ HefictBie wummysabca  ToKa

i, () xoHeuHON JJHTEJBHOCTH

Ha KOHTYD MOXKeT ObiTb 3aMeHe-

HO HeHCTBHEM CYMMbI Psjia Ko-

POTKHX HMIYJBCOB, B IIpelesie

Puc. 3. Msobpaienne Ha dasosoir CTPEMALIUXCH K GECKOHEUHO KO-
NJOCKOCTH CKayka HanpgaxeHHa Ha DOTKHUM. '

KonJeHcaTope. Cuutaem, uro xoJebaHlis

. OJHU3KH K CHHYCOMIAJIbHBIM, TO

€CTb UTO KOHTYp 06JafaerT BBICOKOH ROOPOTHOCTBIO H OTHOCHTEJb-

HOe lIpHpalleHde aMIVIMTYABl 34 nepuox Masgo. Torza noj AelcT-

BHEM CyMMbl O€CKOHEUHO KOPOTKHX HMIYJBbCOB NPOH30HAYT NPH-

palleHHss aMIIUTYAbl ¥ a3kl KoJteGaHHs, KOTOPble OMpeaessioTes

dopmysam:

t
A Up = —— S'ia (#) cos o (¢) dt (8-a)

t

t,
-1 . .
Mg = o f i, (¢)sino(8)dt, (8-6)

t

* @opmyant (7-a) u (7-6) Takke MOTYT GBITH JCFKO MOJYUEHH H3 3Hep-
PeTHYECKHX COOTHOLUEHHIT.
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rae: !y — MOMEHT Hayaja AeHCTBHA HUMIYJbCa;
f; — MOMEHT KOHIla JAeACTBHS UMITYJbCA.

3aMeHHM HMIYJbC TOKA KOHEYHOH IJUTEJIbHOCTH SKBHBAJNEHT-
HbHIM GeCKOHEUHO KOPOTKHM HMITYJIbCOM, BHISHIBAIOIIMM TaKoe e
npupalteHHe aMIVIATYAR W (dasun KoueGanus. Tlox nelicrBueM
SKBHBAJICHTHOTO GECKOHEUHO KOPOTKOTO HMIyJanca Ha (hasoBoil
INIOCKOCTH ~ NPOM3OHIET IKBUBAJIGHTHBIH CKAaYOK HaNpsvKeHUs
A,U, ¢ 3xBUBaJIeHTHOH (Dasoil @,.

BesnuunHbl 3KBHBAJIEHTHOTO CKAaYKa H IKBUBAJNEHTHOH (haskl
ONPENeNAIOTCs U3 YCJOBHSI CO3LaHHsl TAaKOTO XKe NPHPALICHHS aM-
TUIMTYAb ¥ (assl KoJleGaHHs, KOTOPhIe CO3RAITCH  NeHCTBYIOINM
HMIIyJILCOM TOKA, TO eCTh

t,

AU, cos ¢, = —%5 i, () cos ¢ (¢) dt, (9-a)
AU, 1 l (
—ém" sin ¢, = U iy (¢) sin ¢ (¢) dt. (9-6)

&

[TokaxeM, 4TO mpH CHMMETPHYHHX HMIYJAbCaXx TOKa, KO-
POTKHX MO CPABHEHHIO C NEPHOLOM KOJEGaHHH, MOXHO HOJAb-
30BaTbCs  BJS  ONpeaeJseHHus

CKayka Hanpsukenus AU, u ¢a- ift)
8H ¢, NPHOJIHXEHHLIMH op-
MYJaMH:

ty

1 .

AU, = leadt’ (10-a) | .

£ " ]

|
0y = ;&:;ﬂ_ (10-6) t, ' |t ¢
i Y% % wt

Paccmotpum peficTBue npsaMo-
YFOJIBHOTO MMIyJbca (pHC. 4),
JIDHXOJANIEr0 B MHTEPBAJ BpeMe-
HU (f1—t3), COOTBETCTBYIOIMI hasaM KoNeGaHus (Qi—s).

BocnonbzoBasmncy  npuGIMKeHHBIMH  (opMmyaaMu (10-a) u
(10-6), nafimem:

Puc. 4. Bpemennas aunarpamMa M-
nyabca aHORHOIO TOKa,

t

AU, = —(}j it = dnlai—t) (11-2)
4
¢ =-0F0 o (11-6)
2 Tpyrui 17

Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3

TIpu 5ToM npupauleHns aMIVIMTYAbl U Gasbl KoseGaHus coraac-
Ho pbipaxeHusivm (7-a) u (7-0) ONpenessioTCst TaK:

AU, = AU, cos ¢, = Mé.;m- COS @y, (12-a)
o — BUs_ Ginp e Im(ah) )
Ap 7, Sing, = co— Sin¢o (12-6)

[Npupamenusi aMIVIMTYAB ¥ (asbl KoJeGaHusi, ONpejeseHHble
no ¢gopmysam (8-a) u (8-6), paBHbL:

t, Ca
AUp= 7= [t cosptydt = 7 { cos (st + 00 de =
P

t,

_ Im(la—t) _ (a— r)? -
— cos«po[l o ] (13-a)
| 2 . Pa
Ay —=— ”CETS i, (t)sing (f)dt = ﬁ Ssin (wot -+ @) do=
t @,
o ;Jm (tg -— tl) : . (‘P-.» - {9‘)’ -
- lalet) sm%[ 1ol ] . (13-6)

OTHOCHTeIbHAsl OWKMOKa B ONpelesNeHMH NpHpalleHus aMIIH-
TyABl M (a3bl KoJeGaHusi DPH pacueTe SKBHBAJCHTHOTO CKauKa H
dass mo npubmokennbiM dpopmyaam (10-a) i (10-6) pasHua

AQAUm)  A(dip)

(32— ¢}
“aU, 0 N A (14)
IIpu @2—¢p=20° oTHOCHTEIbHAsI ouubKa rogyyaercs MeHplle
19%. O6buto AefiCTBYIONHe HMIIYJIbCH HMeIoT (OpMy He IPSMO-
VIOMILHUKA, a KOJIOKOJAA MM YACTH KOCHMHYCOUIBI. [Ipu srom owmub-
Ka B ONpeaeJIeHHH TPHPALICHAs AMIVIMTYIBl H daspl KoJeGaHus
py¥ TONb30BAHKK TIPHOIIKEHHBIMA (HOPMYJIaMu (10-a) u (10-6)
[OJYYaeTcsi MeHblle, yeM ONpejesieHHas 1o dopmyae (14).

,Il,e.:m're.nb 4acToThl ¢ HENOCPEACTBEHHbIM 3aXBATbIBAHHEM

Cxema JleJHTE/ST YAcTOTHl € HENOCPeJCTBeHHBbIM 3aXBaTblBa-
[iHeM H300parkeHa Ha puC. 5. DTo OOBIUHBIA IeHEPaTOp C ITOJIOKMU-
TeJqbHOI 0OpaTHOH cBA3bLI. B 1lemb ceTKu renepatropa BBOAHTCS
3aXBATBHIBAIONIAST BHEIIHSS 3.1.C., 4YacTOTa Wo KOTOPOH B n pas
(n — xoahduIMeHT fe/leHust JeJuTels) Bbillle, YeM pPe3OHaHCHas
yacToTa KOHTYypa reHeparopa.
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PaccMoTpuM HanpsixkeHue, JeHCTBYIONee B el CeTKH (pHC. 6).
DT0 HanpsKeHHe COCTOMT M3 TPeX COCTABJSIOWMX: 1) NOCTOSIHHO-
ro Hanpspkenus E, (koropoe o6buHO cosnaercs sueiikoit RC, no-

Puc. 5. Cxema ne-
JUTEN YacTOTH C
HEHNOCPENCTBEHHBIM
3aXBaTHIBAHHEM.

wt

Puc. 6. Bpemennue nnarpaMMbl HanpsaXeHws H Toka.

2* 19
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MellleHHOH B CEeTOYHYIO Iellb); 2) HalpsKeHHsl, HaBeIeHHOro H3
AHOMHON LleNH 3a cueT 0OpaTHOH CBS3Y,

U, = Up, cos o, (15)

3) HanpsKeHWs BHeUIHel 3.J.C., 4acToTa KOTOopoi aenurcs. Ilo-
cJeHee HaNpsKeHHe MMeeT YacTOTy o, IPHMEPHO B n pa3 00Jb-
LIyIO, YeM De30HAHCHAsl YacTOTa KOHTYPA, M B peXuMe JeJleHHs
TOYHO B n pas OOJbLIYI0 YaCTOTHI, TeHepUPYeMOil reHepaTopoM,
¢ = &, COS (0, + ne), (16)

Iie ng — cABUr (a3 MeXLy MakcuMyMmamu Hanpskenus U, u e.
Jlnst ynpouiends aHa/Msa CHHyconjaJbHas ¢opma 3.1.C. 3aMe-
HeHa MMIyJbCHON (puc. 7).

OrpanUYHMCS PACCMOTPEHHEM DPeKHMMa, KOIJd IOA JAeHCTBHEM
CEeTOYHOTr0 HallpsI>KeHUsT BO3HHKAeT OIMH W4 ABa HMIIYJIbCa aHO-

e

Url T

o

Puc. 7. BpemeHHasi nuarpaMma 38XRaThi-
BAIOLIEr0 HanpsxieHus.

HOTO TOKA. DTO COOTBETCTBYET PEXKHMY PalOThHl JejuTesed ¢ Ko-
spHunreHToM nesennus, He npesocxoaamum 8 - 10. Ipu 6oabmIX
KO QUIMEeHTAX JeJeHHsT MOXKeT OHITb NpHUMeHeH NOAOOHbBIH Me-
TOA aHa/au3a ¢ yderom 3, 5, 6 W T. J. UMIIYJbCOB, HO BBIKJIAIKH
noJyyatest Gosiee CJOXKHBIE.

OG03HAYNM HMITYJILCE TOKa Ha puc. 6 «ummnyane Ne 1» 1 «HM-
nyasc Ne 2», PaccmorpuM KoJieOaHWst B aHOMHOM IeNH, NOJMb3YACh

o auv
a30BOH IJIOCKOCTBIO [ U, -, {. 3amenyuM HMIYJbChl aHOKHOTO
\ dr

TOKa, JeHCTBYIOHIHe Ha KOHTYP, 6eCKOHCUHO KOPOTKUMH UMITYJIbCa-
MH, UMEIOLIHMH TaKylo e Iiomaip. Toraa na (asoBoil IIOCKO-
CTH IIOJIYYHM BUTOK 3aKpyuuBamolefics cnupajn (cBoGOAHOE XO-
sebanie KOHTYpa ¢ MOTepsiMU) M OAMH 1M JBA CKAUKa HaIpsiKe-
HUST B 3aBUCUMOCTH OT TOTO, BO3HHKAeT OAWH WJIH JBa HMITyJbca
ToKa (puc. 8).

Beanunna cxauka Hanpsokenus AU Moxer OblTh OnpefeseHa
10 TapaMerpaM JaMIbl ¥ BeJHYHHAM JeHCTBYIOLIMX HaupsiKeHuk
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C TMOMOIIBIO BPEMEHHBIX IHArPAMM HaNpSKeHHs H TOKa, H3o6pa-
JKeHHBIX Ha pHC. 6:
AU= -, 5 iyt = = Sty [— Ey -+ Ey+ o - Upg cossl, (17)
To ’
rae: C — eMKOCTb KOHTYDA;
S — KPYTH3HA XapaKTEPHCTHKM aHOAHOTO TOKA JAMIH;
Ty — AJHUTEJbHOCTb HMIyJbCA BHEIIHEH 3.]1.C;
¢n — AMIVIATY A HMNYyJbCa BHEIIHEH 3.1.C.;
E,-— HanpsxeHHe CMeIeHH;
Ef—HanmeeHHe OTCEYKH aHOLHOTO TOKA;
Upng — aMnIuTyla HampsKEHHs, HaBEJIEHHOTO B IEMH CETKH
uenbio o6paTHON CBSA3H.
Beenem o6osnauenus :

— _S%
A=—02, (18)
—_— ‘*Ea+Ea+.m lg
a el (19)
TOrAa BeJHYHHH CKAaYKOB HANPSIKEHHS] BHIPA3ATCH (OPMYy-
JamHu:
AU, = AU, [cosy —a]-H[cos ¢ — a], (20)
ay
T
N Y
a4
/ L v
;
7
A\
al, ;

Puc. 8. M3o6paxenue koneGanmit Ha-
NpAXEHHUST Ha AHOJHOM KOHTYype Ha
tazoBo#t maockocTH.

AU,=AU,,,g[cos <—1—ﬂ——9) —a} H[cos(—ilv——cp) ——aJ
H{x]=1 npu [x]>0 E

rue:
H[x]=0 mpu [x]<0.
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Cocrasaenue AHPOEPEHUHANLHOTO YDABHEHHS YCTAHOBJIEHHS
dasb

Haiizem npupamenne dasel 3a neproj Koaebanns A, ¢, BbI3-
BaHHoe paccrpoiikoil. M3obparkalonias Touka 3a neproj pe3oHaHc-
Hoit wactotsl I, mpoGeraer Ha (asoBOil MJIOCKOCTH YIoJ B 27 pa-

JHaH:
T, —2m.

BseneM MOHATHe HOMHHAJLHOH 4acTOTH ®, W HOMMHAaJBHOIO
nepuoga I .. HoMunanpHoli Ha3oBeM 4acTOTy TOYHO B 1 pa3 MEHb-
uylo (n — uenoe YMCJO, paBHOe kKodhUUMEHTY aeenns), ueM
4acToTa BHeILUHeH 9.4.C. Wo.

Torma

=2, (23)
T,=T,n. (24)

3a HHTEepPBa/l BPEMEHH MekIy HUMIYJAbCAMH TOKA, PaBHHIH
epHOAY HOMHHAJbHOH 4acToThl - 1,, H300paxaiollas TOuKa
npo6eraer yroa 2w - A, ¢:

T,— 2=+ Ao,
CocTaBUM OPONOPUHIO
T, ___ 2n

—

T, 2Z=+8,9°
OTKYAa:
T,— Ty
P == — on _r "
Ao T,

YuyuresBasg COOTHOUIEHHUHA

T,=2 u T,=—2—, (25)
4 wo
noJyunM
1
2[on o)
Avgpz—-‘n = = — 7y, (26)
f 4
rae
e
wo———wp
ve= n . (27)
“p
22
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ﬁ‘pnpamenne dasbl non nefiCTBHEM HMMYJIBCOB TOKA COTJIACHO
BHIpaxeHuio (7-6) paBHoO:
AU AU, .
A ————{ ~—sin ¢; — ——= sin } 28
i@ U o= ®a (28)

m m
[lonHoe npupamenue ¢asbl 3a nepHoa KoJaebanus 6yaer:
Ar=14,5 + d.g. (29)

CuHraeM ckopocTb M3MeHEHHs (a3l paBHOM OTHOWIEHHIO
npupaulendss Gasbl 3a MepHOI K MEPHOLY:

de Are A, 9+ Ao v
Tat T T T T -1 =
1 .
U {AU, sin ¢, — AU, sing,}. (30)
BBonsi GeapasmepHoe BpeMs
— @t
= 31)
NOJYUHM:

PR R - T]': (AU,sin ¢, — AU, sing,) . (32)

Onpenenenne craunoHapHoi amMmautyap koaeGauuii U,

CunraeM, 4TO aMIVIATYAA KOJeOGAHHH HeJHTENs 4aCTOThI yCTOH’-
YHBa U PaBHa U,,,0 Besnynna amnautyael onpenensiercss ua VCJI0-
BUSi KOMIIGHCAUHH YMEHbLIEHHs aMIUIUTYJB 3a IepHOJI, Bbi3BaH-
HOTO MOTEpsMH,

AUp=Up(l —e )= U, aT (33)
H JIE{pHp&II(GHPICM AMIJIHTYAB 33 CYET UMOYJAbCOB Toka Ne 1
H Ne 2:
A Up =AU, cos 9y + AU, cO$ ¢,. (34)
Ilpu cranvona pHoit amniuTyae BhNOJHsETCH ycJioBue
AU, cos 9, + AU, cos ¢y = UpaT. (35)
Ecaii BTOpoit HMIIy/be TOKa paBeH HyJIIO AU»;=0, to notyuaem:
AU; — aT — T
Um, =~ eos¢ ~ Qcosp’ (36)

CrenoBaresnbio, OTHoWeHne ckauka Hanpsokeins AU, k cra-
UHOHApHOH aMIIMTylde Kojebauuit U m,, ONpenessiercs  ao6por-

HOCTBIO KOHTYPAa U paccTpoilkoi HOMH‘HaJIb-HOfI 4aCTOThl OTHOCH-
TeJIBHO PE30HAHCHOH 4acTOThl KOHTYpa. :
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Onpenenenne CTaUHOHAPHOrO 3HAYEHHs dase o

CranioHapHOMy 3HAYeHHI0 (asbl Qo COOTBETCTBYET COCTOAHKE
paBHOBeCHsi (asbl, TO €CTh!
d
P =9y 1IpH 2 =0 (37)

dt

HpHYyeM 3TO COCTOSIHHE PaBHOBECHS JOJIKHO OBITb y*CTOfI‘iHBO,

dt

o < 0 npu ¢ =g, (38)

Tt HAXOMXKAEHHA CTALMOHAPHOrO 3HauYeHHs (asbl o HCCIENY-
eM auddepennuaibHoe ypaBHeHHe YCTAHOBJIEHUs (asbl (32).

| fp) | | ,
' dip) df(p) dfp) .
a5 T gE 0T a0
]
|
: \1\\ { |
' |
| f i
N
' U 4N ! 2 | ¢
= 0 ! 2 2
P Po IN Htw/ 4 et
l l
i
Puc. 9. 3asucumocts f(¢)-
Hafinem 3aBUCHMOCTH
. . 2
f(cp)———-——l—— {AUl sing — A U,sin (—f———q:)} . (39)
Um n
d
Ilns sToro oOmpexenuM 3Hauenue f(g) H —-f—i-gf-)' IS paaa

AMCKPETHHIX TOYEK H AJs OTAENbHEX o6aacTeil 3HAUEHHH ©.
Ha puc. 9 npuBeaeHa 3aBHCHMOCTH f(¢) C BHIEAGHHBMH
TOuKAMH H OO6JIACTAMH 3HAuYeHHH ¢, AJf KOTOPHX NPOBEAEHO
HCCaen0BaHHE,

*CupraeM, 9T0 AMIUIMTYAa kovleGaHufl NOCTOAHHA.
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. Touka ¢=0. Bropo#t umnyabc orcyrctayer A U= 0:
A .
fo)= G sing; F(0)=0, . (40)

d AU, dr (0
AL = o cose; L0 >0 (41-2)

21
2. Touka ¢=-—— . Bropo# wumnynnc BCTaer Ha MmecTo

11epBOro.
3aBHCHMOCTD f(¢) IJsi BTOPOTO HMIy. bCa TaKas Xe, Kak
Obl1a AJ151 IEPBOrO MMIyJibCa B TOuKe 1.

T o o
3. Touxa ¢=——. [lepBoiil u BTOpOH HMINYJIbCH paBHH

10 AMIJHTY e
AU, =AU,

H CABHHYTH Ha OJMHAKOBHIE YIJH
. . 2% n
sing=sin{-— — o ) IpH ¢ = —
n n
C/ie10BaTeAbHO,

f(-’-‘-) =0.

n

u =
Haiinem Hakaou kpuBoH f(¢) unpu ¢ = —- . Bocnosp-
soBaBlWuch dopmynaMu (39), (20) u (21), noayuum:

A A——U"‘g{ — sin?e + cos?¢ — a cos¢g — sin? (-{%:— -0 ) +

de Un

—l—cos’(%—cp)—acos<%~cp)}, (42)

OTKyZa
T
dfdi_,,—> _ ’4AIZJJ:g {( cosz_:_ —1 ) 4+
+cos%<cos’~§——a>}<0, (43)
u6bo
cos % < a.

4. Benuunny ¢Gasnl @, NIpH KOTOPOH IOABASAETCS BTOPOMH
MMIyJbC, Ha30BE€M KPHTHYECKOH (pa3oii H OGO3HAYHM @y,.
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Torxa
cos <~2:— —_ go,{,,) —a=0. (44)
Bropoit MMIyJIbC MOABJASETCS 10 YyPAaBHHBAHHS HMNYJIbCOB

nepsoro u Broporo. CienoBaTesbHO,
T

Cup < - (45)
Haiinem Hak/OH KPUBOH f(@) NPH ¢ = @yt
d AU,
! f;;””) — ZUme | —2 § 2costs,, —acosey, -+ at) <O, (46)
6o
20—
2(cos?y,, — 1) <0, (47)
a(a — cosy,,) < 0.
Hrak,

af (9xp)

5. 3nauenue f(¢) npu —¢,, <& < + Py
[pu 3THX 3HAUEHHAX @ OTCYTCTBYET BTOPOH HMIYJIbC
AU, = 0. CaenosatesbHoO,

@)= g sin . (48)

BocHo/b30BABIINCE yPABHEHHeM JJIsi CTAlHOHADHOH — aMILIH-
Tyabl (36), moJaydyum:

f@) =5 tge (49)
U COOTBETCTBEHHO

d T 1 - T
O e > 0mn — 5 <o < t5. (50)

CrnemoBaTteJbHO,

d
,f{_fp?). >0 mpH — 9 <@ < + Pup-

CranpoHapHble 3HaueHHs1 (asbl Qo ONPELEJSIOTCH  COTVIACHO
puipaxenusm (37) u (32) kax KOpHH yPaBHEHHS:

— v — f¢)=0. (51)

Ha puc. 10 npuBeneno rpadmueckoe pelleHHe 3TOTO ypaBHe-
HHS.

26

Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3

CranuoHapHLIM 3HAYeHHAM (asbl COOTBETCTBYIOT —COCTOSIHHUS
paBHOBECHs (o, JIeXKalllge B YCTOHUHBO# 00JacTH, THE:
&
d
dt

-——_Ti?o-)— <0, (52)

Ha puc. 10 neycrofiuuBasi o6jacTh 3HaUeHUil ¢ 3alITPHXOBAHA.

el %//

| A

1
3

D <,

/
{
{
I
{
|
|
|
{
{
|
1
i
|
]
|

< |

]
N
<

7

Puc. 10. 'padpuueckoe onpelesneHHe cocTOAHMH paBHOBecus dasw.

lonoca penenust penureds

ITonocoit neneHdss HA30BeM MAKCHMAJIBHYIO DA3HOCTh YACTOT
(®g saxe — ®o xun) BHEUIHeH 3.0.C., IPH KOTOPHIX COXpaHseTcs
pexuMm HeseHusi. OGbIYHO NOJB3YIOTCS NMOHSATHEM OTHOCHTEJBbHOMH
MOJIOCH! JeJIeHHsI, KOTOopas paBHA OTHOLIEHHIO NOJOCH JeJIeHHS K
cpelHed yacToTe BHeIIHeH 3.1.C.:

200 — Lomare T~ Comun (53)

wo W

Us puc. 10 u suipaxkedus (49) cuaenyer, 4yto MaKCHMaJbHOE
3HaueHHe OTHOCHTE/IbHOM PACCTPOIKH, IIPH KOTOPOH CYIIeCTBYeT
ellle yCTOHUHBOe paBHOBecHe (Pasbl Po, TO €CTh COXPAHAELTCH PEIKHM
JeJIeHHsl, DaBHO

™ ware = % tg Oups (54)

OTKyJa IOoJy4YaeM .
Vaaxe ™ Vaun = 3 (1€ (+ #up) — 18 (— ¢pp)]- (55)
' 27
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[Tpu ycaosuu

[+ Pup | =] — 04p| (56)
HMEeEeM
2
Y maxe = Ymun = o tg oup . (57)
YuuthiBasi BHIpaxkenue (27), mosyuaem:
2 —_— 2 -
Yaare =™ Vyuy == (mOMaRlo L) = TJ_ tg Pup - (‘)8)
H, CJ1€J10BaTe/bHO,
QAv.o~ . _tg_?'i”_ (59)
wq o Q

OnpeneneHde KPUTHYECKOTO 3HAYEHHA (Pa3bl

M3 puc. 6 caeayer, uto

Unpg [cos Pxp — COS <2,’—T——cp,(,,>} = £,, (60)
AU, = La%3 (61)
Mcxoas u3 Boipaxenunit (61) u (36), Moxem HanucaTb
= Up = L3 05 9. (62)
Kpome toro,
Upe=KU,, (63)

rae K—xko3adhdunnent oSpaTHON CBA3H.
M3 soipaxennit (60), (62) u (63) okOHuUATeJBHO INOJydAEM:

r_1 (64)

2n
COS Qxp [cos Qrp cos( . cp,f,,) o 505K
M3 Bhipaxenus (64) BHTEKaer, YTO /s YBEJHUEHUS 3HA-
YEHHA @, CAelyeT: 1) yMeHbuwaTh KO3(DPUIHEeHT QeseHHs 7,
2) yBeJIHYHBATb AJHTEJBHOCTb HMIYJbCa <, 3) YBEJHUHBATH
K03 dunHeHT ycuiaeHus redepatopa (QpSK).

OnHaxo yBesHueHHe 10GPOTHOCTH Q, Kak CJCAyeT U3 BHIpaxe-
HUust (59), yMeHbIIaer MOJIOCY JeJieHHs] JeJHTeJs.

3aKJOYeHHe

[TpoBeneHHoe $a30BO-HMITYJABCHBIM METOAOM lCCJIC10BAHHE pa-
6OTbI AesuTesIsi YaCTOThl ¢ HeNOCPEACTBeHHbIM 3aXBATHIBAHMEM IIDH
KoaduuHeHTax fesenus 2-i- 10 moxasweiBaer, 4To s pacuinpe-

P2
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HHSL TIOJIOCE! JIe/ICHHST CIelyeT YBEJMUHBAThL 3HAYeHHe KPHTHYECKO-
IO Yri1a Qyp.

Ins storo Hano: 1) yMeHnbmats KosghunuesT ZleJieHus, 2) yse-
JITIHBATD JJIHTENIBHOCTL MMIYJIBCA To, 3) YBeNIMYHBATL kK0a(hdi-
IHEHT YCHJIEHHS TeHepaTopa, TO eCTb YBEJHYHBATb KPYTH3HY Xa-
PaKTeDHCTHKH aHONHOTO TOKa S, YBEJHYHBATbL XapaKTePHCTHYECKOe
CONpOTHBJIeHHe KOHTypa Q, YBeJIMYMBaTh KoobduuueHT o6paTHOI
csizu K.

YBesuueHne JOOPOTHOCTH KOHTYypa Q, Tak:Ke YBeJHUHBAeT KO-
3(pHLHEHT YCHIIEHHS TeHepaTopa, OAHAKO IIPH 9TOM  COMJIACHO
¢opmyne (59) ymenbinaerca nosoca JeseHus. Benwuuna no6port-
HOCTH HMeeT ONTHMYM, IIDH KOTODOM Tiovlyyaercss HauGoJblas
noJsoca JeseHus.

Ha ocHoBanuK mnpuBejieHHOro aHaJM3a MoXer OHITb Chesiad
elle Psii BEIBOJOB:

1. XenaresibHo pa6oTaTh ¢ MHHMMAJBHEIMU CETOUHEIMM TOKA-
MH, #60 OHY yMEHbLIAIOT BEJHYHHY HMIyJbca Ne | ¥ 5THM yMeHb-
AT BEJHYHHY KDHTHYECKOH (Pashl @, NP KOTOPOR NOSBJIAET-
ca umnyasc Ne 2.

2. Tlpu cunyconnanpHoO# (POpPMe 3aXBaTHIBAIOLIEH 3.0.C. HMeeT-
Csl ONTHMAJIbHOE 3HayeHHe AMIVIMTYJH BHeIIHelX 3.1.C., IPH KOTO-
poit nouyyaercs Hambosbllast Tovioca AeJieHHsi. JleHCTBHTENBHO,
NPH YBEJHYEHHH AaMILIHTYIbl BHEWIHeH 3.1.C. yMeHbLIaeTcs yrovu
OTCEUKH aHOJHOrO TOKA, YTO HKBUBAJEHTHO YMEHLUISHHIO NJIHTEJb-
HOCTH MMNYJbCa To.

3. ®opma 3axBaTHIBAOIEH 3.1.C. NOKHA TPHOIHKATECE K
[T-o6pasHoil. B 3Tom cIyyae nosyyaercs HauGOVIbIIAS AJHTENb-
HOCTb 3KBHBAJIEHTHBIX HMIIYJLCOB To.

JUTEPATYPA

lu2 0. b. Ko63apeBs, Zur Theorie der nichtlinearen Rezonanz,
Techn Physics of the USGR, 1935 vol II, N 1.

3. K ©. Teonopuux, ABrokoneGaTesbHbie cucTeMb, UagaTenberso
TEXHHKO-TEOPETHUECKON JurepaTyphl, M., 1952
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CKAYKHU ®A3bl NMOJA JEMCTBUEM HUMIYJIbCHbIX
NOMEX MPH OEJEHHH YACTOTbI

Kand. texn. nayx doy. K. A. Camofino

Beenenne

B HacTosilliee BpeMs JeJMTC/JIM YaCTOThl HallIW BeCbMa LIMpO-
Koe TIpUMeHeHHe B PasJHuHbIX 00JiacTsaX paauorexnHux. IIpume-
HSIBIIHECS] PaHee AEJIUTENH YacTOThbl Ha Oase peJIaKCAUUOHHLIX Tre-
HepaTopoB  (MyJbTHBUOPATOPH, OJOKHHT-TeHEPATOPB! U T. I.) B
HACTOsILllee BPeMsi BBITECHSIOTCsI JeJIHTeNssMH Ha Oase reHeparo-
pOB CHHYCOMAAJBHBIX KoJeOaHuit (pereHepaTuBHBIE JEJHTENH H
ZleJIUTeJM C 3aXBaTHIBAHHEM TeHeparopa CHHYCOMJaJbHBIX Koaeba-
uuii). OmHOH W3 OCHOBHBIX TIPHUMH BBEITECHEHHSs PeJIaKCalMOHHBIX
JeJIMTeJell YacTOTHL SIBJSIETCA HEYCTONUMBOCTH (Pashl BBEIXOAHOTO
KoJlefauys NMpu JAeHCTBUH HMITYJILCOB TTOMEXH.

B pesaKcalliOHHOM JeJHTejle BOSMOMHOCTb NEpeckoxa (asbl
MoJ BJAMSHUEM UMIyJabca noMexd Besnka. Ha puc. 1 nsoGpaxena
BpPeMEHHasl AuarpaMMa HanpspKeHHs Ha CeTKe Pe/akCauHoHHOTO

Uy

} ¢, ¢

Puc. 1. BpemeHnHas nuarpamMma Hanps-
JKEHHA Ha CeTKe PelaKCAUHONHOTO Je-
AUTENS YACTOTHE

JEJUTENsT HANPSIKEHUd, OCYLIeCTB/IAOUIEro jAeaeHie B deTbipe pa-
3a. [log meficTBHEM HMMIYJbCa IIOMEXH €, CXeMa cpabaTbiBaeT He-
CKOJIbKO panblile, ¥ (hasa BHIXOJHOIO Kojebanus INpeTeprneBaer
CKAauOK Ha Bequuuuy A (NyHKTHpHas KpuBas Ha puc. 1). Jlas
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nepeckoka (assl 1OCTATOYHO, 4YTOGH! JaMlla reHepaTopa OTKpHI-

e T
Jacb NOoJA AeHCTBHEM HUMIIyJbCa ITOMEXH IIPUMEPHO Ha BpeMa “n

paHblle, YeM IOKHO NIPOH30HTH cpabaThiBaHHe reHepaTopa IpH
HOpMaJIbHOH paGorte (I — mepuog kovieGaHui, n — Kos(QHIUEHT
OeJIeHUs ) .

B nennrensx wacroThl Ha 6ase reHepPaTOPOB CHHYCOMIAJbHBEIX
KoJieGaHui, KaK MOKashlBaeT NMPAKTHKA, TAKXKe BO3HHKAIOT CKAYKH
¢dasel moj AeHCTBHEM HMMIIYJILCOB MOMeX, HO 9TH CKAUKH 3HAYM-
TeJBHO pexe,

PaccMoTpuM npupoay 3THX CKAUKOB M HAMETHM IIYTH, KOTOPbIe
MOTYT YMEHBIUMTb BO3MOXXHOCTL BO3HHKHOBEHHS CKauykoB (asbl.
[Ipn paccmoTpeHuy ciesiaeM cJ/eAylollee OCHOBHOE —IONYILEHHe.
CuyuraeM, yrTo aMILIATYAa KosieGaHuil cranuMoHapHa. DTo AONyIle-
HHe CIPaBeJJIMBO [JIS IeHepaTopoB ¢ GOJBIUOH TOGPOTHOCTBIO IIPH
HMITYJIbCHBIX KPATKOBPEMEHHRIX ITOMeXax.

PaccMoTpum orTRenbHO JesnTens ¢ 3aXBaTHIBAHHEM H pereHepa-
THUBHHIH JeJIHTeJb.,

ILCJI HTCJIb C 3aXBaTbiBaAHHEM

Ha puc. 2 usobpaxena cxeMa nesurens ¢ saxBaTmiBanmeM. Ha
puc. 3 u306paXkeHbl BpeMeHHbIe NHATPAMMEl HATIPSIKEHUS Ha CETKEe
¥ QHOMHOIO TOKa reHepaTopHOH Jammbel. Ha-
npsKeHHe CKJIaAbIBAGTCS H3 TPeX COCTABJSIO-
X,

1. ITocTosiHHOE  cMeleHHe E,  xkoropoe
OObIYHO CO3[3eTCsi 34 CYeT IPOTeKAaHHs CeTou-
HOTO TOKa uepes sueiiky RC, momeeHHyo B
CETOYHOH LieIH.

2. HanpsixeHue reHepupyeMo# 4acToThl,
MOCTyNaloIee Ha CeTKY yepes uemb o6par-
HOH CBHA3H

Ug = Umg (COS w, t + ‘.D)-

3. 3axBaThlBalolllee HaNpspKeHHe €, 4acTo-

’ Puc. 2. Cxema ge-
Ta KOTOPOTO NEMHTCH. JTO HANpPSKeHHe ISl  jyrens wacToTH ©
yR0oOCTBA DACCMOTPEHHS] NPEJACTABJISEM B BH-  3aXBaTHBAHHEM.
e TIOC/IeOBATEJIbHOCTH HMIYJIbCOB (pHC. 4).

OrpanuyuMcs: paccMOTperneM paGoThl geuTtedel ¢ HeGOIbIIUM
koot duurenTom neqaenus n<10. ITpn 3TOM MOMHO CUMTATh, UTO
HMITYJIBCBl aHOAHOTO TOKA MOTYT BO3HHKHYTH ITOJ JefCTBHEM OHO-
ro HWJIM JIBYX CMEXHBIX UMIIYJILCOB.
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Kosne6aunst B aHOAHOH uenu H306pa3sTca Ha (hasoBo#
dau

naockocty U, —

B BUJE CHHpaJH CO CKayKaM, COOTBET-

! . L wt

|
__if_f,___ ___;'_.I {m_ “m e

Puc. 3. Bpemennple nuarpaMmbl HAanpsA:KeWus Ha CeTKe H
aHOJHOF0 TOKA.

v, |

SIS

o
283
| | a
J— TO } ' NX ¢2
]
2 | I €n HE
— 257_7 ___‘ T b wt
Puc. 4. BpeMmennas nuarpamMmma Puc. 5. $azoBas n10CKOCTb, U306pa-
3aXBATHIBAIONIET0 HaTPAXKEHHA. Kawuas HanpsXXeHue Ha KOHTYpC.

CTBYIOIIMMH JIPHPAIICHUIO HAlPSIKEHUsA HA KOHAEHCATOPE MOJ
AeHCTBHEM HMIYJAbLCOB TOKa (pHC. d).
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Ecay uMnyabc TOKa BOSHHKAeT HOJ ileHCTBHEM TOJMBKO OLHOIO
UMIyJ1bCa, To OyAerT omuH ckauok AU,. Ecau BOSHHKHYT aBa MM-
yJibkca TOKa, TO Ha (a3oBoil MIOCKOCTH Oyner asa ckauyka AUy n
AU,. Yron mexay cKauykaMy HalpsKeHHs paBeH gmmry daz mex-

T

Ay HEMIIYJbCAMH 3aXBaThbiBalOLIEro HallpsaXeHHs s

1(y)
arly) di(p)
t.\-? w <0 i @ & |
| ] !
Ve ' |
|
7 : f / :
14 3 : 2 \ } 4
| 2 P
o b T fn’-' Vo [ TP
I
I

Puc. 6. Xapakrep 3aBuCHMOCTH f[(¢).
YpaBHeHue ycTaHOBJIeHHsS (asbl JIETKO NONYUaeTcss U3 PHC. H*:

e S {AU, sin oy — AU, sin ¢,}, (1)
T Um
rne ]
T = —;; (l)ot (2)
H
(0]
B i) @)
wp :
Ha puc. 6 nocrpoeHa 3aBHCHMOCTD:
flo) = — [AU,simp — AU, sin (27“ — )} )
m

U3 puc. 6 BuaHo, uro yMeHblleHHe GYHKIMH f(@) ¢ pocToM @
HacTymnaeTr TOJIbKO II0C/JIe MOABJCHHS BTOPONO HMIIyJbCa.. Hasosem

* BoiBoa ypaBHeHnss (1) W ucCllefoBaHHe 3aBUCHMOCTH (4) npHBejeH B
craTbe «JleJqHTeNb YacCTOTHl C HEMOCPEACTBEHHBIM 3aXBaThIBAHHEM>», TIOMe-
LIEHHOH B 3TOM Xe COOpHUKe,
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yroJq, NPy KOTOPOM TOABJSETCS BTOPOH HMITYJLC, KPHTHYECKUM U
0603HAYUM €TI0 @ ,p-

[TOCKONBKY KPUTHUECKHH VIOJ SBJSAETCS ONHOH U3 BEJUUHH,
XapaKTepH3YIOIINX BO3MOMKHOCTD CKAaUKOB (hasbl, ONPENeJUM, KaK
€ro BeJMUMHA 3aBUCHUT orT KoadduuueHTa nesleHHst ¥ NapaMeTpoB
CXeMbl TeHepartopa.

W3 nanpsixxeHds B ceTouHOH ueny (puc. 3) caeayer:
E;

Umg

()

MoxHO moxasath, UTO yC/IOBHe CTAUMOHADHOH aMILJIUTYIbl BbI-
TOJTHAIETCST 1IpU

2r
COS @, — COS (— — 9| =
n

Y e TTTr™ (6)

Ung 7 2QpKScosqp’

rae: 7T —mnOepHox yacTOTH Ha BHIXOJE HEAHTENf;
Ty — AJHTEJbHOCTb HMIYyJbCOB 3aXBaThIBAIOILER 3.A4.C.;
Q — 106POTHOCTb KOHTYpa reHepaTopa;
0 — XapaKTEPHCTHYECKOE CONPOTHBJIEHHE KOHTYpa;
K — xosddunuent obpatHoit CBA3H;
S — KpyTH3HAa JIaMNOBOH XapaKTePHCTHKH;

®y— yToJI, onpeaenfeMpli paccTpoHKO# KOHTYpa reHe-
paTopa OTHOCHTEJbLHO 4aCTOTH BHELIHEH 3.A4.C., Ae-
JeHHOH Ha K03 PHIHEHT IeJeHHUS.
Toraa xkpuTHuyeckuit yron moxet OBITb HAHAEH H3 BhIpa-
HEHHs:
T 1

L ()
9 2Qp KScos g

s yBe/NHYEHHS KPUTHYECKOTO Yyria HeoB6XOIHUMO YMeHb-
wath KO3(GhUUHUEHT HAeNeHHd 72 U YBeaHuuBaTh kKo3pdHUUEeHT
ycuJeHHs redepatopa (Qp SK). MakcuMaibHOE 3HAYEHHE KPH-
THYECKOTO Yrja ¢, ONPENesSeTCs BHIPAXKEHHEM:

. ™
Crp maxc < —. (8)

n

2n
Cos @, — COS (T — cp,,p> —

Hccaenyem ycrofiumocts (hasel TeHepHPyeMHIX —koseGaHui.
Jast aToro cienyer pewuts ypasHenue (1). DTo pellleHde BBIION-
HeaeTcst rpaduvecku (puc. 7).

YcroitunBoii 06JacTbio aBJsSerca 06J1acTb, TAe:

af(e)
rrad )
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Heyctoiiunsok o6aactbio:

AU (10)
de

HeycroliuuBasi ofsmacte Ha puc. 7 3aiITPUXOBAHA.
C yBeJHYEHHEM pACCTPOHKH v pacTter yroa ¢(v), COOTBeT-
CTBYWOIIHA pexuMy paboTh OeNTHTENS INPH 3aRaHHOK pac-

crpofike. Korna yroa ¢(v) craner 6o blie KPUTHYECKOTO @y,
YCTOHYHBHH DEXHM CTaHET HeBO3MOXHBIM., CxeMa BHIHJET H3

4y
ar

S

NE
-
i

:
‘A 1
H Z/"’ Ay X e
/ // ‘
A

Puc. 7. 'paduyeckoe pemenne ypaBHeHHa (4).

pexHMa aeJeHHs yacToTH. [loab3ysach puc. 7, MOXHO moay-
YHTb BbIpajKeHHE JJAd MOJOCH OTHOCHTEJbHLIX PACCTPOEK, B
KOTOPOM COXpaHsieTCs PEXHM NeJeHHA:

AU,

Vl——-v2=

sin g,,. (11)
Uy, .
PaccMorpum B/IHsiHME MMIYJBCHOM ITOMEXH Ha PEeXHM paGoThi
Jeanrtenas. UMnysasc noMexu, xoropasi au60 MOXeT GhITh CO3JaHA
B caMoil cxeMe JeJIuTeNs, JUGO TOCTYIIMT Ha BXO JEJUTeNs BMeC-
Te C 3aXBATHIBAIOLIUM HAaIMpPSKEHHEM, BHI30BET HMIYJbC aHOTHOIO
TOKa. DTOT HMIYJbC AHOJHOTO TOKA BHI3OBET NpupauleHue (assl
KOJIeOaHHst Ha BEJHUHHY AQ no4. BeviHuHHa npupamenns dasbl
OTIPEeeVISETCS BhIPAXKEHHEM:
£y
: ,

Atnon = = [ () sin g at (12)

m

1

3* 35
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rae: f; U f, — MOMEHTH HauaJ/Ja ¥ KOHIA AEHACTBHS HMIYJb-
Ca TOKa NMOMEXH;

i,(f)— MrHOBEHHOE 3HAuyeHHEe TOKa uepe3 JaMmmy,
BLI3BAHHOTO HEHCTBHEM MOMEXH B MOMEHT Bpe-
MEHH, COOTBETCTBYIOUIHMHA CABHTY (a3 ¢.

JlelicTBue HUMIyJbca TOKA MOMEXH 3aMEHHM 3KBHBAJIGHTHBIM
npHpaleHHeM HalpsKeHUsT Ha KOHJEHCAaTOpe, BLI3bIBAIOIHM TaKoe
XKe npupallende ¢assl,

1 ¢
AUnow SN Pron = —= Y in(e) sin ¢ dt, (13)
t

TOornma:

AUpo sy Sin @po4

Bpou = —2 3108 (14)

OmnpenennM SKBHBAJEHTHOE IIpHpalleHHe HAMPSIXKEHHS, KOTO-
poe BbI3OBeT Iepeckok (asbl. s mepeckoka ¢asbl HeoGX0IUMO,
yTOOBEI yros ¢ ¢Tasg 0oJblle KPHTHUECKOTO @ .,. ClleroBaTesbHO,
IJIs1 Tlepeckoka (a3pl HeoOXomUMO yBeJMYeHHe yraa ¢{v) oT cra-
HHOHAPHOTO 3HAUEHMS, ONPEeReaseMOro pPaccTpoiikod, 10 KpHTHYe-
CKOPO 3HAUEHUSt Qyp, TO ©CTh:

A(‘PROM > ({)Kp - (p(\)) (15)
YuuteiBas sBuipaxenue (14), nonyuaem:

AP pos SIN @0y

T > 9 — ¢ ). (16)

Haiinem cOOTHOIIEHHe MeXAy TpUpAIleHHeM HalpsiKeHHs: OT
3axBaThlBaOUlell 3.4.C., ofecneMHBAIOLIEH 3aJaHHYIO NOJIOCY Je-
JIeHUsT Vi—Vp, ¥ TIDUpAllleHHeM HalpsDKEeHUs OT JIOMEXH, BHI3BIBA-
omell nepeckoxk haswl.

Paspenus Buipaxkende (16) za soipakenue (11), noayunm:

AUpou Sin Ppox - Pxp— ¢ (¥) 17)
AUssinggy — ®(vy—vg) (

U3 seipaxkends (17) BUAHO, YTO OTHOIUeHMe NpHUpAlleHMs Ha-
NpsIKeHHsT OT MOMEXH, HeoOXOAUMOe IJIs1 cKauka (asbl K NpHpa-
[IEHUIO HaNPSKeHUs OT 3aXBaThiBalollel 3.1.C., 06pPaTHO TPONOP-
IIHOHAJIbHO TpebyeMoil IoJoCe ACJI€HHsT Vi—Vg H PacTeT ¢ POCTOM
KPHTHYECKOTO yIJIa @ xpe
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Perenepartipubili xéniiTenp wacrorhi

Brok-cxeMa pereHepaTMBHONO JeJHTeJIss YaCTOTHl M30OpaXKeHa
Ha puc. 8. Byjaem cunTaTh BCIO HHEDPUHOHHOCTL COCPEIOTOYCHHOH

G COSNW,T
IBM
O-Dwtrpe) (wyt+p+g)
Cmecum. g
Yanox. dun
(n-1) | w:mp
Buwxod
cos(iv,t +p +9)
Puc. 8 baok-cxeMma peredepaTHBHOrO AelHTENst
4acTOTHI.

B KOHType cmecHuteqas. [Ipu 9TOM cxeMa pereHepaTHBHOTO JeJ/IHTe-
JIl 4acTOThl MPUMET BHJ, H300paKeHHbIH Ha puc. 9.

L= cos(wt +¢)
Uncas(wt +p +¢)
Ymrom.
(n-1)
777

Y cos (n-1) (wt-p +p)

Puc. 9. Ynpouennas cxeMa pereHepaTHBHOTO JNEAMTENs
YacTOTHI.

Hafinem saBucumocTs ¢asel HMITyJbca TokKa P Or ($asn yMHO-

XeHHOTo HalpsakeHds (n—1)- (p+¢) ¢ nDoMouisio BpeM@HHbe
Iuarpamu, uso6paxkeHHBIXx Ha puc. 10.

CurTaeM, YTO MMITY/IbC AHONHOTO TOKA BO3HHKAET B MOMEHT,
KONIa HanpspKeHHe Ha CeTKe, PaBHOe CyMMe YMHOMKEHHOro Hamps-
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xeHusi Uyyy M 3aXBaTHIBAIOIIErO HATPSKEHHs €, MAKCUMAaJbHO.
Haitnem ¢asy uMmnyqascoB Toka NpH psile JUCKPETHBIX 3HaueHHil
(ba3bl YMHOKEHHOrO HalpsiKeHHS.

(
e

<
H
AP R
)
b1

o
>'g
>
U
>
I
g

<

-~
L)

e
- - - - - -4

’
I’ ~2

wt

0

<
n

Puc. 10. BpemeHHble avarpaMMbl HanmpsxeHWs HA CETKE M TOKA
KaMmnbl.

1]

I (¢ -49)=0; $=0; wumeerca oAuH umnyanc (Ne 1).

2. (¢4 )= (2" T b =25, jMeeTcs OAMH HMMOYILC
nn— n
(Ne 2).
3. (¢ +9)=-—"——: HMeIOTCA ABAa UMNYNbCA TOKa:
nn—1)
T
¢dasa nepBoro UMmnyJbca b, =T
___ ®=@n=1)
¢asza BTOpoOro uUMnyJabca g = — PENTE

Ha puc. 11 uso6paxeHn xapakTep 3aBHUCHMOCTH (a3bl HM-
AyJbCOB TOKAa OT (pa3bl YMHOXEHHOro HampsikeHus. Ecuau
n3BecTeH yroa casura a3 B KOHType ¢;, TO, HOJb3YfiChb
puc. 11, MoxHo Halitu yroa ¢;,. [las storo caeayer oTJio-
XHTb 10 ocH (¢ +¢) yroa ¢,, H U3 IOJYYEHHOH TOUKH IPO-
BECTH NPAMYI0 IMOA YrjaoM 45° K OCAM 1O nepeceyeHHs C
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kpusoli $ = f (¢ + ) (WTPHX-NYHKTHPHAR AMHHs Ha PHC. i1).
Touka mepeceueHus npsmoit u Kpusok f (¢ + §) AacT 3Hawe-
HUsl HCKOMBIX (as.

PaccMotpiM cooTHOlleHne Mexay dasofi Toka u (asoit Ha-
NpsXKEeHAsi Ha KOHType npeoGpa3oBarevisi, MOVIb3YsCh ¢asosoit

¢
¢KP1- T T R
- —;-
0 )<l;5°
9,
N
700 I
n

Puc. 11. 3aBucumoctd (Gassl HMNYALCOB TOKA OT (a3nl yMHOXEH-
HOTO HAMPAXEHHUA.

du o o
IJIOCKOCTBIO (U, FF>’ uzobpaxenHoil Ha puc. 12. Tlon neficteu-
eM HMIYyJbca TOKa OyJeT BOSHHKATb CKAdOK HAMPSKEHHA AU.
VpapHeHue yCTaHOBJIeHHs! (asbl MOXeT ObiTb ITIOJYYEHO M3 pac-
CMOTpeHHsl ABHXKeHHsl H300paXKarolllell TOUYKM Ha tdhasoBoit 1JI0C-
KocTH. OHO HMMeeT BHWI, AHAJOTHUHBIA ypaBHeRHIO (1):

929% — vy — — (AU, sin o, — AU, sin g,). (18)

dr m

MocTpouM xapakTep 3aBHCHMOCTH!
fle+9)= {AU,sin ¢, — AU, sin g,}. (19)

Um
39
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Has storo paccMOTpHM 3Hauvenue f (¢ + ¢) B paiibne psza
HHCKPETHEIX TOYeK.

Lo (e +9)=0; AU,=0; f(3+ 1) =~ sins,
2 (¢ + D)= AU =AU
f( i )<0 u60 sing, > sins,.

nn—1)

3. Uepes nyab f (7 + $) npoxoaur npu

(@ +9)5m0 < PITEETS

oy
at .
N,/ ay, 3¢
. A?
b I v
[ i
¥ A
?.
N\ )
al,

Puc. 12. dasoBas mnockocts, H306panaio-
' Waf HanmpsXEHHE Ha KOHType.

4. 3nauenue yraa (¢ -+ ¢),,, 1pu kotopoM dbynkuus f(c+9)
NPOXOAHMT 4Yepe3 MaKCHMYyM, MeHblie 3HaueHus (¢ + b0 s

CJEAO0BATEJIBHO:
4

¢+ o < oS

5. TlpH cMelleHHH YMHOXEHHOTO HANIPAKEHHS HA yroJa
(o + q’)=7(nl}T)— BHOBb YCTAHABJHBACTCS TOJAbLKO OJHH HM-
nyabc Toka (Ne 2), KOTOPHIH CMeEUieH OTHOCHTEJBHO NepPBO-

2n .
HauaAbHOTO Ha yroa - -. TakuM 06pasoM, BHOBb HAacTymaer
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COCTOSIHHE paBHOBECHH (cp——z,O; dp=—:-), HO YyXe Aaas BTO-

poro HMIyJbca.
YcToHUMBLHIE COCTOSIHUSL PABHOBECHsI BO3MOXHH HA y4act-
kax kpuBofl f (o -4 ), UMEIOMHUX TNOJOKUTENbHBIH HAKJIOH.

o)

Puc. 13, Xapakrep 3aBUCHMOCTH f(3 4 ¥).

YuyuTHBafg 3TO, MOXHO CYHTaTb, 4TO
% < (2o < =y (20)

[MpeaenbHast moJoca, B KOTOPOR OCyImIECTBJSETCH Aele-
HHE, MOXET GHTb ONpele/eHa H3 BLIPAXKEHHUS:

AU,

$inl ¢ pp- 21)

Vg — Vg =
™Wm

JleificTBHEe HMMNyJbCa NMOMEXH HA pEreHepaTHBHHIA AE/NH-
TeJb MOXeT OGHTb, TaK XKe KaK AJs LEeJHTEJ]H C 3aXBaThiBa-
HHEM, 3aMEHEHO SKBHBAJIEHTHHIM MPHpALIEHHEM HaNpsKeHud
Ha koHReHcatope AU, Sin ¢,o4, KOTOPOE BHI3LIBAET MPHPALLE-

HHe (pas3bl HA BEJAHUYHHY
" AUpox sin 9pox
A(P,wﬂ == -———'—Um—"'— (22)
OTHolLIeHHe NPUPALICHNS HANPSKEeHUs NMoj LeHCTBHEM ITOMEXH,
BEI3BIBAIOLIee IMepeckoxk (Hasbl K HPHPAIEHHI0O HanpsKeHus sa-
XBATHIBAIOMICH 3.1.C., O0eCTeUHBAIONIer0o 34JaHHYI0O NOJOCY HeJie-
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iU, HAXOUTCA TaK Ke, KaK JJsl JeJUTeJs] ¢ 3aXBATBIBAHUEM M
BbIpaxKaeTcss (popMyJIoi:
AUrom SIN @04 _ Pkp— @ )
AUssing, — w(v; —vg)

(23)

3aKamwWwyeHHe

HasoBem oTHowenue skBHBaseHTHOro OpHpalleHHs Hanpsi-
KEHUS HA KOHAEHCATOPE HOJ JEHCTBHEM HMIYJbCa MOMEXH
AU, 5y S0 9,,,, BH3BBAOILEH NepecKoK Gaskl K NPHPAIEHHIO
HanpsxkeHus AU;, obecmeuHBaoulero SajaHHyio noJjocy ne-
JI€HHS v; —V, ,UMIYJAbCHOH TOMeXOycTORuUHBOCTBIO* P,. Tor-
Aa coryiacHo BeipaxeHHsaM (17) u (23) ans ob6oux paccmor-
PEHHHIX NeJHTeJefl UMOYAbCHAs NMOMEXOYCTOHYHBOCTD BHIpa-
3UTCS OAHOH (opMyJIOii:

AUnoy sin @poy [Pxp — ¢ (V)] sin gy,
Pﬂ: ==
AU, T (v —vg)

(24)

OnHako aist 1eTUTENsT ¢ HETIOCPEICTBEHHBIM —3aXBATHIBAHHEM
3HaueHHe KPUTHYECKOro yNia ¢, MOXeT ObITh NOJIyYeHO 3HAYH-
TCJBHO GOVIBIINM, YeM B PEreHEPATHBHOM JeJHTele IIPH TOM Ke
KO hHUNEHTe eeHlis 7.

Coraacno Buipawxenusm (11) u (22) MakcHManbHOe SHaue-
HHE KPHTHYECKOro yrJja AJAsl JeJIUTeJAss C 3aXBaThiBaHHEM
MOXET OBTb NMOJYyYEHO OJH3KUM K BeAUYHHE

T
Prp Ma/\‘c3< n> (25)
a AAs1 DEreHepaTHUBHOTO HENAHTEJ—MEHbIIE BeJHYHHB
7:
® <L — 26
VKp MaKkep n(n—1) ( )

B ta6auue 1 npHBOAMTCA 3HaueHHE MMNYJNbCHOH HOMEXO-
YCTOHYHBOCTH Ui pPifa 3HAYEHHH KO3(pQHUMEHTA AeJeRHs
L LAt YACTHOTO CAYYAS: Vygue = F 1% v=0; @4, =000

Tabauya 1.
3unauvenne P n=3 | n=4| n=5| n=6| n=7| n=8
llenntens ¢ 3axBaTbhiBaHHEM 14,5 ] 9 6 4 3 2,5
PereHepatuBHbil neanrenn 4 1 0,4]0,17 10,09 | 0,05
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Us MpHBeJleHHOlD aHaJu3a phiTekaer, 4To AJd MOBBIILIeH NS
MMITYJIBCHOH MIOMEeXOYCTOHUHBOCTH CJeAyeT:

1. TipuMeHATH CXeMy JAEIHTEIA C HeTloCPeACTBeHHbIM 3aXBaTH-
BaHHeM, a He CxeMy pereHepaTHBHONC JeJIATeNs.

9. Y MeHbWATb TPeGyeMyio MOJOCY ACJECHHA vy — Va.

3. YMeHbwath k03QGOHUUHEHT AeAeHHs 77 Ha KaCKax.

4. Pa6oTaTh NPH MHHMMaJbHOH paccTpoike | 9| sean-

5 YBeNMYHBaTb 3HAUEHHE KPHTHUECKOrO YIad gy AJH
yero cieiayer yBeJHUYHBaTb NAPAMETDPHI Qp S K reneparopa.
OxHaKo HAAO HMeTb B BHJY, YTO MaKCHMalIbHOE 3HAYEHHE Q
onpejensieTcst TPeGyeMOR TOJOCOH NEMCHHS ¥y — Yo

6. YMenbliaTh BO3MOXKHEIE HMMYJIBCH TOKA, BbI3HIBAEMBbIe M-
MyJbCHBIMH TIOMEXaMH, CTaBsi OrPaHHYHTe/IH aMILIMTYIBI AMITYJ1b-
COB TOKa.
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MCCJIENOBAHUE [TAPABUTHOHM ®A30BOH
MOAYJSUUH BBIXOLHOIO HANPSIKEHHUS
YCHJIIMTEJSA U 3AXBAYEHHOTO TEHEPATOPA IMPH
AENCTBUH CHHYCOHJAJBHOM MNOMEXH

Kand. rexn. nayx doy. K. A. Camotiso.

B psne ciyyaes wa ycuamrens wax 3aXBaUeHHbH rexepaTop
AEHCTBYeT, KpoMe IOMe3HOro ( YCH/HBAGMOTO HJIM 3aXBaThIBAIOLIE-
r0) CHHYCOHAAJBHOrO HAlIDAKCHUS, Hanpsikenue nomexd. ITpu
5TOM ()asa BBEIXOAHOTO HANPSIKEHHs KovlebueTes.

Pacemorpum navenenme (asbl BBHIXOJHOrO HANpSKEHUs B Y-
1€, ec/i Ha YCHIMTeNb WM reHepaTop BO3JeHCTBYeT IIOVIesHBI
CHHYCOWAAJAbHEBI CUTHAJd:

€o == € COSw,t (1)

H CHHYCOHJaJbHasl moMexa
€p == ¢, COS (0, + ¢,). (2)
Hanoxum  yenosus, KOTOpHIe B 60J1b-
LUHHCTBE CJIYYaeB BBITOJHAIOTCS:

1) ammmuryna curHasma muoro 6Gosp-
e aMIVIMTYALl MOMeXH

& > &4 (3)

2) OTHOCHTEJIbHAS Pa3HOCTb YACTOT
Puc. 1. Bektopmas aua- NOMEXH M CHrHaja MaJja
rpamMa HAanpsXeHHN cur-

Hana H MOMexH. wo—w,
! )

Bektopuas auarpamma aas csmruana u IIOMeXH, JeHCTBYIOUIHX

Ha cucremy, usobpaxeHa Ha puc. 1. ®asa CYMMapHOro Hanpsixe-
HHSL MOXeT OBIThb 3allHcaHa B BHIeE:

bor = 0o £ 4 22 sin (@, — wg) £ =, £+ sin @, ()
EO s
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rae L=, — g,
Ilepemennas cocTaBasomasi hass paBHa
e .
g = ?:- sin Q£ (5-a)

Amnanryna kosneGanns $as3bl BXOXHOTO HANPAXEHHS GyreT

box ware = 2. (6)

Ha ocnoBanun Hepasenctsa (3) MoXHO 3amucaTth:
Pox waxe K 1. (3-a)

Haiinem amnautyny xoneGamusi ¢asbl Ha BBIXOJE TPeX CHCTEM:
1) JHHeHHOTO PE3OHAHCHONO YCHJIMTEJS;
2) HeJMHENHOTO PEe30HAHCHOTO YCHJIUTEJS;
3) 3aXBauyeHHOTrO reHepaToOpa.

JIHHEeAHBIH ONHOKOHTYPHBIi PE30HAHCHBIH YCHAHTENR

YacroTHas XapaKTepHCTHKA OJHOKOHTYPHOTO  DE30HaHCHOrO
YCHJIHUTENIST UMEeT BHI:

K, 1
= , (7)

o l/‘l +oZtm T

rae: K, — ycHieHHe Ha 4acToOTe;
K,, — yCHJ€HHE Ha DE30OHAHCHOH YACTOTE ®,;
Q — 106pOTHOCTb KOHTYpa yCHJHTES.

[aa onpenenenysi BBIXOJHOTO HAIPSIKEHHsl JUHEHHOTO pe3o-
HAHCHOTO YCHJINTEJIsI MPUMEHMM MPHHUMI cynepnosuumd. Ompe-
JIeJIHM OTHEeJbHO aMIVIMTYABl HalPSKEeHWs] CHTHAJMa U ITIOMeXH Ha
BLIXO/IE YCHJAHTEJI,

B ciyyae TOYHOH HACTPOMKH PE3OHAHCHONO YCHJIHTE/IS HA dac-
TOTY CHrHaJja

w, = o, )

NOJY4YHM BLHIPDAXKEHHUS IJd BBHXOJIHBLIX aMnJIHTle:
U, 80X MaKke — Ku, * €y

Kopen 9)

Unau;xatcc=Kmn €y = - s
l/ 14+ [0—-——-—2("’”_‘””) ]2
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rae: Uy sux wge — AMIJIMTY A CHTHAJIA HA BHIXOJE;
U, sux saxe — AMILTUTY A NTOMEXH Ha BLIXOJE.
AMnauTtyna kone6aHus (asbl BHIXOJHOIO HanpsiKEHHS

Uy sux naxe _ €n 1 (I )

df'ﬂux Make = -
Uo sux maxe €o 2 (0, —wp) ]2
l/ L+ Q=

Koahduiuent yMmeHblueHus aMIUIMTYIb KoneGaHus ¢asbl Ha
BHIXOfe IO CPaBHEeHHIO ¢ KosebaHueM Ha BXOJe DaBeH:

I ‘I’uux MAKC 1 . (11)

a= - T 2wy — wg) 12
4’.1&‘){0/{(‘ ]/1"*‘[Q (n 0 J
o

AHAJIOTHYHEIM TIYTeM MOKHO IOJNYYHTL BETHUYHHY KOS(GHILH-
€HTa yMeHbllenus KoseGaHuil (asbl Ha BHIXOJAE 10 CPaBHEHHIO C
KoslebaHHeM Ha Bxoje JJs CJaydyasi HeTOYHOH HAcTPOMKH YCHJHTe-
Jisi Ha 4acTOTy CHIHasla ©,7 o. [losydaercss Bblpaxenue:

l/ 14 [Q 20— ep) ]2
Yorux maxe @p

a= = - = . (11-a)

Yox make l/ 14 [Q Q(mnw"‘ ®p) Jz
P

Pe30HaHCHBIH YyCHAUTE b, paGoTalouunii B HeJHHeHHOM
pexume

Meroy cyneplo3ullid B 3TOM CJydyae HelpuMeHuM. Bocnodab-
syeMcs MeTooM GazoBoil MJIOCKOCTH. 3aMEeHHM PeaJsibHO IPOTeKa-
IOLIHe UMITYJILCHl aHOAHOINO TOKA PABHOBEJHKHMH TIO Iomanu 6ec-
KOHEeUHO KODOTKHMH HMITYJbCaMH (puC. 2).

TMop meficTBMeM KaxkIOTO HMIIyJbca HaNpsiKeHWe Ba KOMI1eH-
CaTOpe MTHOBEHHO M3MEHseTCsl Ha BeJqHunHy

+0
AUC:—IC— 5' i,dt, (12)
-—8

rae AU, — npupalieHHe HANpSXKEHHs HA KOHACHCATOPE NOL
NEHCTBHEM KaXXJAOI0 HMIyJ/AbCa TOKa.
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.

YcranopHBIIMHCS DexnM KoNeGaHMil HaNpsKEHUsT Ha aHOZ-
HOM KOHTYDE PE€3OHAHCHOrO YCHJIHTeNss H300pasutcs Ha (ha3oBoi
TUIOCKOCTH B BHJe 3aMKHYTOro LHKJIa (puc. 3).

Moabsysice usobpaxennem $asooil IIOCKOCTH (puc. 3) 4
YYHTBHIBASI, YTO 3a IEePHOA aMIIMTYAA CBOOOAHBIX KovleOaHUH
yMeHbLIaeTCsi Ha BeJIMYHHY, npuMepHo paBHyl alU,, mnonyyaem

au
ar
a
i'n ! Al{- 4 N
] i : ’
1R ot
0 -
-0 049
Puc. 2. Peanbnasa B HKaeaAbHas Puc. 3. Moptper ycrano-
¢opMa UMNYABCOB aHOLHOIO BHBUIETOCH pEXHMa Ha
TOKA JaMII. ¢asoBoit maockocrH.

AuddepeHIUabHbIe YPABHEHHs, XapaKTePU3YIOLIHe PeXHUM yCTa-
HOBJIEHHS] aMITHTYAbl ¥ $asel kovieGaHuil. DTH ypaBHEHHST HMeEIoT

BUA:
dU, AU, .
2 = —7— C0sp —a Uy, (13-a)
de AU:
—r = ((l)i'-— (l)p) — ’UF sin ¢, (13'6)

rae: Up— aMIUIMTYyZa Ko/1e6aHHH HANpPSIXKEHHA HA KOHTYpE;
¢ — ¢asa mMnyJbca TOKA OTHOCHTEJLHO HYJEBOH (a-
36 KoJieGaHH# Ha KOHTYypE;
T — mepuon kosebanui;
@ — 3aTyxaHHe, KOTOPOE ONpenesseTcss NnapaMeTpPamu
KOHTypa:
r 0]

oL T 20 ° (14)

31€Chb o;— MTHOBEHHOE 3HAYEHHE KPYrOBOH YAaCTOTH HMM-
nyJbCOB aHOAHOTO TOKa, KOTOPOE ODPeRessieTcs
BbIPaXXEHHEM:

dyex €n
= :l;t =0+ - Qcos 2. (15)

[0 ——1
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Haijitu ctporoe pelleHue cucTeMbl ypasHeHHit (13-a u 13-0)
TPYIHO.

Jasi cayyas Madbix  KoseGaHuit (asbl HMIYJABCOB TOKa (He-
PaBeHCTBO 3-2) MOXKHO IIEePeHTH OT CUCTeMBl HeJWHeHHBIX YypaB-
HeHHit (13-a u 13-6) x cucTeMe YKOPOUEHHHIX JUHEHHEIX ypaBHe-
HHH:

dAU, 0Um (Un %) 0Um (Unm )
= [ oUn ]Umo +AUR + [ 0% ]Umo ¢ (16-2)
©o fo
de_ 09 (Um 9) 09 (Um )
ar [ 0Up ]U,,,O F AU, [ 09 JU,,,O ' (166)
Po Do

Pelllenne MoKeT OBITh ellle YIPOUIEHO pa30HeHHeM 3aJaud Ha
JiBe 4acTH.

[TepBas 3agaua AJs caydas, KOrAa KoJebanusi (haskl NPOUCXO-
IAT HACTOJIbKO OBICTPO, YTO aMILIATYXa KoJeOaHuil HanpsKeHus
Ha KOHType He ycreBaeT wu3MeHsiTbes. Ilpu aToM  cralonapuas
aMILINTYAa ONpeflesisieTcst 13 BelpaxkeHus (13-a) mpH IOCTOSHHOM
3HaueHuy (asel

AU,
Up= —77— COS @y, (17)

riae @o — cpelHee 3HauyeHMe (ashl.

Vunuresas Buipaxenus (15, 16-6 w 17), noayuaem yKopoued-
Hoe JuHeltHoe auddepeHIHaabioe ypaBHeHRe 115 epeMeHHOH co-
craBasiiomied ¢assl: ,

de_ &n

Bropas 3azaua Ajs <JIydas, Koraa KoJeGanus (pasel NPOUCXO-
JIAT HACTOJIBKO MENJIEHHO, UTO aMIVIUTYAa KoJeOaHHuil HalpsKeHUs
Ha KOHType yclleBaeT YCTaHABJMBATLCA COOTBETCTBYIOMIEH MIHO-
BEHHOMY 3HAYeHHIO (ashbl.

[Tp1 3TOM MrHOBeHHOe 3HadYeHHe AMIVIMTYIbl OINpeNessercs Ha
ocHOBaHUHM BhIpaxenus: (13-a) u paBHO

AU,
Up= —7— €0s¥%. (17-a)

Yuntnisas seipaxenna (15, 16-6 u 17-a), nonyyaem yKOpOUeH-
Hoe JinHelHoe [ depeHIaIbHoe ypaBHenne 1Js IepeMeHHod co-
cTaBJsioNIel (asbi:

d a €p
L o 4 —QcosQt . (18-a)
de cos? g, ' &
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Hcruntoe pellenye 3a71auy JEXHT MeXy ABYMs ITpeleJbHBIMH
petleHusiMH. [Ipy 6OJBIIMX PacCTPOHKAX YAaCTOTH IIOMEXH OTHOCH-
TeJIbHO YaCTOTHI chnHasa (Q BeJHKO) HCTHHHOe pelleHHe nprOIH-
KaeTcsi K pelleHuio NepBoit 3agauud (18), mpu MaJjbix paccrpoi-
kax (Q maJjo) — x peieHuo BTOPoi 3ajaum (18-a).

U3 cpaBHenns Beipaxenuit (18 u 18-a) BHAHO, uTO OHH OTJIH-
YaloTCs TOVIbKO BEJHUHHOM NocTosiHHOre Koodduuuenta. Caenosa-
TeJIbHO, NOCTATOYHO HAJTH pellleHHe JJs I1epBOH 3a1aud M IIOTOM,
M3MEHHB 3HaueHHe KOO(MpHIMEHTa a, NOJYYHTb pellleHHe BTOPOH

3ajJayy.
Peulenne ypasHenusi (18) mist ycTaHOBHBILETOCS peXHMa HMe-
€T BHI:
En
' “& .
— b Q Q ¢t].
=gra [acost 4 2sinQ¢] (19)

Ha#ineM nepeMeHHYIO COCTaBJAIOINYI0 (asbl BHXOLHOrO
HANPSKEHHA P, .- .

[MepemeHHast COCTaBJIfloONass (paskl HMOYJAbCOB TOKa @
paBHA MepeMEeHHOH cocTaBaswuel ¢(assl BLXOLHOrO Hamps-
HEeHHA ¢ naoC HalJeHHas DepeMeHHas COCTaBJAdOWAsL

yraa ¢_:

-8anx

(Pi-.. = (P...-‘ux + CP*' (20)

[Tepemennas cocraBaswomas $asnl WMIYJbCOB TOKa cOTrJac-
HO BbIpa)keHHuto (5-a) paBHa:
13 .
§,. = — sinKt. . (5-6)
L]
IMoncrasus B BhpaxeHue (20) 3HaueHusi yIVIOB U3 GOPMyJibl
(5-6) u (19), nonyunM BEIPAXKeHHe IJIs NePeMEeHHOH COCTaBJIsiIo-
e (asbl BHIXOZHOTO HAalPSKeHHS

fn Q
! x&‘. 1 A o s :
2. .. sinQt Ty [acosQ?t+QsinRt]. (21)

OtKyaa onpejelsieM aMIVIMTYAy KosieGaHH# (asbl BHIXOAHOTO Ha-
NPsKEHHst TIpU GBICTPBIX M3MeHeHHsX (a3l

v S : . (22)

labl)iﬂa'ft‘: €o V1+< wn_wo)’
a

4 Tpyau 49
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@ o
3amenuB ko03dHIHEHT o HA ——, HailleM aMmmiuTyny
COs® ¢

Kosne6aHuH (asbl BLIXOAHOTO HAUPSIKEHHA NPH MeLJeHHBX
H3MEHEHHUAX (ashi:
" &y 1

l‘szbur maxe .
€ (w, — wg) cos3pg |2
l/ 14 [—ﬁa J

Bocnoapsosasunce ¢opmytamu (6), (22) u (22-a), noayyum
BLIDAXKEHHA JUIST KOO(DGHIHEHTa YMeHbLIEHHST aMILIMTYAbl KoJeba-
Hii (hasel Ha BBIXOAe IO CPABHEHHIO ¢ aMINIHTYAOH Ha BXOJE.

Hast cayuas 6pictporo uamenenus ¢asbl

al — LI)Bbl.\‘ MaKe AA—l . (23)

Vor wane | /”1 N [ o 2(w,,mo— wo) J:

J1st cayuas me1jeHHOTO H3MeHeHHs (asmnl

L
. . (24)

I// 1+ }ko (“’n*u):icos‘l P Jz

CpasuuBas BblpaxeHHe (6) mis JUHERHOTO yCHAUTeNs C BbI-
paxelireM (23) 105 HeJUHEHHOro YCHJAHTENS, yOeXKAAeMCH, YTO ¢
TOYKH 3PEHUs] AMIVIMTYAB! KosleGaHHil (as3wl Ha BHIXONe 3TH YCH-
JIUTEJN DKBUBAJEHTHBI,

(22-a3)

n
” LPBMX MaKe
aq = ——

4)8.\’ MAKC

lenepaTop ¢ caMOBO30YXIeHHEM, 3aXBAYEHHBIH YacTOTOMH
CHrHAJa g

[Torb3ysick ¢a3oBoit MIOCKOCTBIO, NovyyaeM 1udpepeH1nas-
Hble YPaBHEHI!S YCTAHOBJEHHsI AMILIMTYAB H (Dasbl, aHAJOTHUYHDLIE
ypaBHeHHaM JJisl HeJuHeHoro yeuauteasi. Pacemarpusas oTxedn-
HO 1Be 3a1auH, 1odydaeM 1Ba AU(QepeHUnaNbHbX ypaBHeHHsI.

1. Jlns OblcTpbIX H3MeHeHHIT (asel, Korja aMILTHTYAy KoJeba-
HUIT MOMCHO CUHTATh NOCTOSIHHOI:

de' _ _ @ : .
dat (mi (Dp) COs @ s g (25 2)

2. Jlns MeLTCHHBIX HaMoneniii (aswl, KOorjla amiviMTyna yerne-
BACT YCTAHABJUBATHCS:

A (o —w ) — — -
” = (0;,—o,) e sin ¢. (25-6)
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3apanee npeanosaraeM, uTo (asa BHIXOAHOrO ~HaNpsXKEHHS
U3MEHSIeTC N0 TAPMOHHUYECKOMY 3aKOHY C YaCTOTOH:

Q= 0, —
Yoguy = AsinQ2 + BcosRt. (26)

Hanpsixenue, HAeHCTByloOIee B LEMH CETKH, CKJalbIBAETCH
U3 Tpex HampsxeHu#: 1) HampsxeHHe, HABEJIEHHOE 3a CHET
o6paTHOM cBs3H (o, U,); 2) HampsikeHHe 3aXBaThiBAOIIEro
curnana (wg, &); 3) HampsKeHHE MOMEXH (v, &,).

Ha puc. 4 uso6paxeHa BEKTOpHAs JHarpaMma Hampsxe-
HHHA, NeHCTBYIOUIHX B LENH CETKH. M3 BexkTOpHOH AHAarpaMmsl

s\

Puc. 4. BexTopHas nuarpaMMa HanpskeHui, JAeHCTBYIOLIHX HA CeT-
Ky 3aXBaYE€HHOrO reHepaTropa.

HAaXONMM COOTHOLICHHE MEXLy NePeMeHHOH CcocTaBJdolWeH
(ha3bl BHIXOLHOTO HANpSKEHHs §_, . M NEPEMEHHOH COCTaB-

asomelt (assl HMNYJabCOB TOKa ¢_,. YuHTHBaf, YTO YTIJH
b pux H Y guy MAJTH, MOXHO 3aHHCATD:

q)naux = tg q’-\mx = Jm (27'3)
u ,
' =~ to ¢’ = _._._y_____ .
Veras = Y e = e (27-6)

Tlocae mpocTeiimux Npeo6pasoBaHHit U3 BbIPAKEHHH (27-a)
u (27-6) noayuaem:

: Yo
Yoour = G c0s 0 (27)
Un
4% 51
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Torxa nepemennas cocrasaswowmas dasm HMOYJALCOB TOKa

Oynrer:
o, = U SinQt -+ A'sinQt - B cosQ, (28)
m
THE:
A
A,‘: ) —, (28‘&)
(1 -+ Um— cos cpo)
B
B, _— . (28'6)

(1 -+ .—Z—(:n-. cos %)

OTcrona yrioBasi 4acToTa MMOYJAbCOB AHOLHOTO TOKA paBHa:

wi=%=m0+Z—:QcothJrA"Qcoth—B’Qsith. (29)
[ToacTasys Haiilennoe 3HaYeHHe YACTOTHI HMIIYJ/IBbCOB aHOTHOTO

TOKa B aH(OepeHunaibuble ypaBHenus (25-a) u (25-6) u nepexo-

At K YKOPOUGHHBIM JH(bdepeHiHaibHbM yPaBHeHHAM, T0JYYdeM:
IJisi OBICTPRIX H3MeHeHHuit ¢hasbi:

ay. n
:; =—aq);+( ; +A’) QcosQt— B’ QsinQt; (30-a)
Ut MELJIEHHBIX H3MEHEHHH (asbl:
dy’ a n
L v +( - 'JK-A’)Qcoth—
dt €os3gy ' Un
— B’ QsinQt. (30-6)

HpHMeHﬂﬂ TOT 2XKe MeTO], YTO U AJsi HeJUHEeHHOTro YCUJIATEN ],
HaXOAuM aMILIMTY1y TepeMeHHOH coCTaBJgoLIeH d3a3b1 BbIXOJ1HO-
'O HanmpsiXKeHud, HOJIy"{aeM CJIO2KHOE BBIpaXKeHue:

/' o+ — 2ot 3e e — 280+ Begget 286 { 260

Yuakconr = €, = 7 ; ’
n [3052+ EO+E’P+E2

(31)

rae: e, :%’)-, (31-a)

3(": B0 COS ©, (3]-6)

2(v, — o
t=4Q L___(i. (31-B)
@o
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310 BHIPaXKEeHHe MOMeT OBITh 3HAUHTENBHO YMpOleHo Ads obna-
CTH MaJblX paccTpoek.

Ias obaacru paccrpoek 0<E<0,1 nosyuaewm:

JJist OBICTPRIX M3MeHeHHH (asel, KOrja aMIIUTYLy MOXHO CUH-
TaTh MOCTOSTHHOH:

. €n 1

q’»axc wx t0 €08 %0 i [Q T (on —woq) Uy, |3 3
wg € COS @ J '

JJIS MeJJIeHHBIX W3MeHeHHH (1)331)1, Korja amIlJINTyJda yclieBaeT

(32-a)

YCTaHaBJIHBATbHCSA .
" . e, 1 39-6
q’xaxc 8nx €0 COS g * ( )

V/1+[Q 2 (wy — wp) U cos ¢ ]2
0 &g

Korma 3axBaThBaiomass 4acToTa paBHA PE3OHAHCHOH Ya-
CTOTE I'€HEPATOPA w,== W,, BBLINOJHAETCS yCJIOBHE™

cos g, == 1. (33)

[lpu atom Bbxpamennﬂ o o60HX cAyuaeB COBMAaJAIOT:
1

'{’auxmanc Um 2( —(D)
]/1+ [ ®o : ]

KoshdhuuueHT yMeHbIIEHHs] aMIIMTYIbl (asoBOH MOAYJALKH
Ha BBIXOJ€ O CPaBHEHHIO ¢ BXOJIoM Oyder:

4’8&«\‘ Maxc 1

box make I/ 1_*_[0((5]0”1) 2(wnw:wc) ]z

CpaBHuBas Bhoipaxenue (34) c¢ Bopaxenuamu (6) u (23),
3aKJIl0uaeM, UTO Iepexol OT YCHJHTe]s K 3aXxBaueHHOMY re-
HepaTopy 5KBHBAJEHTEH NOBHILEHHIO AOOGPOTHOCTH KOHTYpa

YCHAHKTE]A B pas.

YyHTBEIBast, UTO LIMPHHA IIOJOCH ‘3aXBaTLIBAHHA 210w, .,
reHepa’ropa onpenejsercs BHIPaXEHHEM:

(32)

—_ _20%
24 W3qxs = ’ (35)
UnQ
* Tlpu 3tom caBur ¢a3sl B Uend oGpaTHON CBA3M jgojiKen OBITb paBed
HYAI0.
53
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OJydaeM BbIpaXKeHHe AJs KOS(MOHUUMEHTa yMeHbIIeHHs aMILIHTY-
Abl (ha30BOIl MOAYJSLKMA B 3aXBAYEHHOM reHepartope:

a= N — (36)

— 2{(w, — o 2
1 +[ {0, — o) ]
28 w3446
yM‘EHb[HeHHe [IAPHUHBI ITOJIOCH! 3aXBAaTbIBAHHsT TIeHepatropa IIo

CPAaBHEHHIO ¢ PA3HOCTBIO YACTOT NIOMEXH H CUrHaJsa yMeHblUIaeT
[mapasuTHylo (pa3-03y10 MOLYJIALIHIO.
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JIOTIOJIHUTEJIbHAS MNOTPEMIHOCTb HM3MEPEHHS
PA3SHOCTH ®A3, BO3HUKAIOWASL B YMHO)XUTEJAX
YACTOTHI

Kand. rexn. naye doy. K. A. Camolino uZunyc. H. B. Taranana.

B HacTosiliiee BpeMs JJisl TIOBbILIEHH TOYHOCTH H3MEPeHHs pa3-
HOCTH (Da3 ILUIAPOKO NPHMEHSIETCS yMHOMEHWe 4acTOTB H (Basbl.
YMHOXKeHHas pasHOCTh (a3 u3MepsieTcss TPyObIMK (asoMeTpaMH
(puc. 1).

VYMHOXKeHHe 4acTOTHl H (asbl NPOU3BOJHUTCH € MOMOIIBIO PE30-
HAHCHBIX YMHOXKHTeJNe!l ¢ KOHTypaMH, HaCTPOCHHBIMH Ha COOTBET-
CTBYIOILYIO TAMOHMKY BXOJHOTO CHIHajza (pHc. 2). Ilpu 3TOM

WEP | umawum. |0t 11,

Ipydsiu
Qazome
t
W@y | Ymrowum. '

n 2
nwt + ng,

Puc. 1. Drok-cxema ¢asoMerpa. Puc. 2. CxeMa yMHOXWH-
TeAsd $acCTOTHI.

K olH6Ke H3MepeHus rpyGuM (asoMerpoM n06aB/IAeTCS owmnbKa
3a CYeT TOTO, UTO YMHOMKHUTENIH UMEIOT cobeTBeHHble (asoBble CBH-
TH, HepaBHble M HEOLWHAKOBO H3MEHSIOUMecs IIPY H3MeHeHHN
AMILIATYAB U YaCTOTHl BXOJHBIX CHUTHAJOB W NapaMeTpoB YMHO-
KuTeslell, DTy OIIHOGKY MOMXKHO HCKJIIOUATb, €CJH HCIOJb30BATH
OJMH KaHaJ YMHOXEHHs M IPOIyCKaTh uepe3 Hero IMoNepeMeHHO
BXOQHble CUTHaJbl. OJHAKO ocTaercs ellle omubKa, KOTOpas IIO-
JygaeTcss BCJIENCTBHE HETOUHOH HACTPOMKHM KOHTYPA YMHOKHTES
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Ha COOTBETCTBYILYIO FAPMOHHMKY M 3aBHCHT OT H3MepseMOfl pasHo-
cti (as. Ita owubKa B JuTepaType He paccMoTpeHa W He YuH-
TBIBAJIACH NMPH OLEHKEe TOYHOCTH (Pa30METPOB, UCIOJB3YIOUIUX yM-
HOXeHHe.

Pacemorpum sty omwn6ky. O6BINHO YMHOKHTENH YacCTOTHI pa-
GOTalT ¢ MaJblM YIJIOM OTCEUKH aHOIHONO TOKA. ITosTomy 3ame-
HHM HMMITYJIbC aHORHOTO TOKAa JaMIIbl GECKOHEYHO KOPOTKHM HM-
IyJILCOM ¢ IO IbIO, PABHONH MJIOULAAH AEHCTBUTEIBHONO HMIYJlb-
ca. Ilox JefictBuem MMITy/ibCa TOKA B aHOMHOM KOHType BO3HUKA-
0T KOJIeDaHHsi ¢ COBCTBEHHON YacToTOH © ,. Ecau KOHTYp TOYHO
HaCTpOGH Ha n-yI0 TapMOHHKY BXOJHOIO CHIHaJa, TO 3a BPeMs
MEXYy HMIYJbcaMH (Da3a Ha BBIXOJe YMHOMKHTEJNS M3MEHUTCS Ha
BEJIHUHHY 2717, W IPOLECC B AHOAHOM KOHTYPe MOXHO TPeACTABUTb
Ha (a30BOf IUIOCKOCTH TaK, KaK IIOKa3aHo Ha puc. 3-a. 34ech
n=3, U, — HanpsiKeHHe HA eMKOCTH KOHTypa, Npupamenue U,

al,
ar

&
: R )

Puc. 3. dazoBre TpaekTopHH KoXeGanHHi B KOHTYpe.

MoJyyaercsi uepe3 NepHOoL BXOJLHOTO CHTHaga 3a CYeT HMIyJibCa
a”HoaHoro toka. Pasa BBIXOJHOTO HAaIIPpAXKEHHUsT B 3TOM cCJydae
H3MEHACTCA MO 3aKOHY
Pony = Nol (pHc. 4, xkpuBag /).
Ecan aHoAHBIfi KOHTYP pACCTpPOEH OTHOCHTEJbHO M-0if rap-
A
MOHHKH BXOJHOTO CHI'HAJa HAa BEJHUYHHY —fL, TO 3a BpeMA

MEXAY HMIyJabCaMH (a3a Ha BLIXOAE U3MEHHTCH HAa BEJAHYH-
Hy 2n-n -+ Ap, M npouecc B KOHTYPE MOKHO NPEACTABUTH
Ha ¢asoBoH NJOCKOCTH TaK, Kak IOKa3aHO Ha puc. 3-6.
Hmnynbe aHomHoro Toka uaMeHnser ¢asy koaeGaHHii Ha Be-
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auunny Ag. Vsmenenne ddsm nd BHXOAE Gyxer yxe né
naaBHOe, a ckaukamu (puc. 4, xKpuBas 2).

Otanune Ga3n OT BEJHYHHB Nof Ha30BEM OMKAOHEHUEM
gass, a BENHUUHY A@ — CKAUKOM da3st.

OnpenennM, KaK BHPaxaercs Ap uyepe3 pacCTPOHKY KOH-
Typa a= i‘fl = ATL. IMepuona n-0it rapMOHHUKH BXOJLHOTO CUrHa-

na paBed 7, mepHo] COOCTBEHHHIX koneGannit koutypa —7T,,
a6cosioTHAas paccTpoika xontypa — AT=T,—T1,, mnepHoL

RO A
//, )
%u.: //
89n 1 -7
k 72
' e nwt
my--————————=-— -—— Z
//f. ‘/7(
,/
- ———— - > - = 1
/ 3
Mt - — — /7‘ ap
ot

Puc. 4. Uamenenne ¢asn Ha BHXOAe YMHOXHTENR.

sxoanoro cursana — Iy=nT,=nT,-+nAT. 3a nepuox Bpe-

menu nT, dasa koJe6aHHi Ha BHXOAE H3MEHHTCA Ha 7 - o,

a 3a nepuon T, Ha n-2x-+A¢. OTciona nosnydaeM OpONOPUHIO:
T, n-2nx + Ae
nT, = n-2n

.

[MoncTaBRM Bhipaxenue ans T, H MOJYHHM:

AT . Ay
T, =~ 2=-n’
TO €CThb.
AT
Ap=2r - n ——=2r-n-0. (M

Teneps pPacCMOTPUM, KaKUM 06pa3oM cKaukooOpasHoe H3MeHe-
HHe (Ba3bl Ha BHIXOJE YMHOMCHTEJs MOBIHSACT Ha TOYHOCTh HU3Mepe-

Hus pasHocTd (as.
PaccMOTpUM 3TO A1 OAHOKAHAJIBHOTO ¢dasomeTpa ¢ OCIMIIO-
rpauyecKuM HHIHKATOPOM. Baok-cxeMa Takoro ¢asomerpa AaHa
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Ha puc. 5. B Takom dasoMeTpe BXOIHBle CHTHAJDI nomepeMenHo
[TPOXOJIT YEPE3 OUH M TOT XKe yMHOKHUTeb. Hanpsikenust ¢ ymuo-
XKeHHOIT (asoii co30aI0T KPYroByio PasBepTKy, (asa KOTopo# IpH
NEPEKIIOUCHHH BXOJHBIX CHTHAJIOB MEHSETCS Ha BeJHYHHY, paBHYIO
YMHOXEHHOH BXOAHOH pasHocTH (ha3. Merku Ha KpyroBoi pas-
BEPTKe CO3XaloTCsa HENIPEPBIBHO OAHUM U3 BXOIHBIX CHI'HaJa0B.
PaccMoTpHM HECKOVIBKO BapHAHTOB CXeM TaKHX (asoMerpos.

Y
[y —
Kpye.
Hoxayrma- Yoeromumen
mq)' pasbeprmva

& ]

A

OJocmpu-
mens

Puc, 5, Brok-cxema oanokanaabHoro aso-
Merpa, BapHaHr .

. ®aszomerp 6e3 moHmKeEHMS YaCTOTHI  Ha BBIXOjle {pHC. 5).
Kpyrosast passeptka cosmaercss mampsKeHHem YMHOXKEHHOH yac-

TOTBI, METKH — HANpsKeWueM BXOLHOH uactorbl, CuMTaeM, 4yTo Ha
BbIXOj¢ 6Jsi0Ka, BBIPAGATLIBAIOILETO KPYrOBYIO pasBepTKy, (pasa

8

6%

4nn
=
R

Wunynscs
momor || | | I

wt

wt

Puc. 6. MsMenenne dasbl wa Bxoge HHIHKaTOpa (asoMerpa ana Ba-
puanTa 1

UIMHSCTCA TAK XKe, KaK M Ha Bxone. Ecsu ke stor 610K comep-
KHT PE3OHAHCHBIC KOHTYPa, TO OTKJIOHeHHs (hasbl GYyAyT HECKOJb-
Ko criraxensl. Mul npeneGpexem stum. Ha puc. 6 nokasano mame-
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HeHHe K'pymsoﬁ Pa3BEPTKH M HATPSMNKEHHS MeTOK BO BPEMEHH. %]
PHCYHKa BHIHO, UTO Ha Tpy6Ke HHAUKATOPA PASHOCTD dhas Mexny
MerKaMu paBHa (puc. 7):

n("?l_‘?l) + a—b'

raie @, — @, — BXOJHAs PA3HOCTH (as.

Ownbka U3MEPeHHs YMHOMXEHHO# PasHOCTH bas—/a—b/. Ira
olxbKa B 3aBHCHMOCTH OT BeJHYHHB u3MepsieMoil pasHocTn (as

v,

O]

w 4 A

0 e !
You n Oéacnw+ AQ

Puc. 7. Ocmuanorpam- Puc. 8. Baok-cxeMa ONHOKaHaIBHOTO (a3oMeT=
Ma Ha 3KpaHe 3HeKTPOH- pa, BapHant 20
HO-Ny4eBOf TPYOKH.

H OT MOJIOKEHHs HMIYJbCa METKM OTHOCHTENbHO (pa3bl BXOAHBIX
HanpsoKeHuil mensiercs. [IpefenbHoe 3HAUEHHC BETHHHHEL ja—-b]
paBHO Ag.

2. daszomerp Ges NOHHMXKEHHS YACTOTHI Ha BBIXOIE. Kpyrosas
pa3BepTKa NOJYYaETCs TeM e CIOCOOOM, a MeTKH cO3AaI0TCH
HellpephIBHBIM HampsiKeHHeM < YMHOMKEHHOH B 7 pa3 4acToTOH
(puc. 8). Ilns storo cayuyas, NOAb3YACh PHC. 9, MOXKHO HaHeCTH
NOTOMKeHHe METOK Ha TpyOKke HHAMKaTOpa (pHC. 10). U3 puc. 19
BH/IHO, YTO OTK/IOHeHHe (hasbl B YMHOXHTEJe BBISHIBACT 31ECH pas-
HOMepHOe JpPOXKaHHe MeTKH, DTO IpOoXKaHue Ipu GoMbIIOM KO3t~
(uuHeHTe YMHOMXeHHs OJH30K K Ag.

3. ®dasomeTp, B KOTOPOM uaCTOTa HA BHIXOJE NOHHKAETCS ny-
TeM mpeoGpasosanus (puc. 11). B xauecTBe IeTepOJHHHOIO Ha-
HPSDKEHHS CJIYXKHT YMHOMKEHHOe B /1-0€ YHCJIO pa3 (Hanpumep B
n—1) oAHO H3 BXOAHbBIX nanpsiKenni. Takoe mpeoOpasoBanye Ha-
30BeM CHHXPOHHBIM. [lJist MpOCTOTHl OyleM CYHTaTb, HTO BCIIOMO-
raTeJbHOE YMHOXKeHHe B f—1 pa3 NPOMSBOJMTCS HAEAJBHO, TO
ecTh Ha HACTPOGHHBIX TOUHO KOHTYDaX. Sto TNpeANONOXKeHHe He
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MOBJIHAET HA PE3YJbTATH BHIBOLOB. Cunraem, yro npeoGpasoBaTess
paboraer ¢ 60/blINM CMEIeHHEeM, W HUMIIYJbCH  aHOJHOTO TOKA
TOSIBJIAIOTCA B MOMEHT MaKCHMyMa  yIIPaBJISIOILET0 HanpsKeHus,

Mﬂm

I

M p————————

2nn !
|
|
] !
I + wt
“"9’:‘%"' ! '
Kunyﬂwb/"? 3456178 9 0n0nr 173
memox | | | | L] 14 ] wt
1 umnysneol

Pic. 9. Usmenenue ¢asm na BXOZe MHAMKaTopa (a3o-
MeTpa Jas BapHaHTa 2.

U
—{kammy] [Ymword] [Cmecs) [Hope :
o mamop [ mene’ | mane |} pass. |
U, T
VMMKU"._J
mens -
“D
wdocrp] | |
mens =
Puc. 10. Ocumano- Puc. 11. Baok-cxema daszomerpa c npe-
FpaMMa Na 3kpane 06pa3oBaHHEM YaCTOTH.
3/EKTPOHHO- Ay Ye-
BOW TpyOGKkH.

T0 ecTb (pHuc. 12) yepes mepuoamn BpeMeHY, 3a KOTOPhble pasHOCTS
ba3 Mexny xosreGanusMu CHTHaJIa ¥ rerepouHa H3MEHHTCH Ha
BeJIHYHHy 2n:

(Paux*“’rtzgﬁ'K‘F‘Po, rae K’-‘——‘I,Q . . n
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3anuumeM H3MeHeHHe Ga3bl HA BHIXOJE UENH yMHOXHTEJeH
TaK:

Ponx — not + a(f)-t,

rae a(f)-t— orkJoHeHue (a3w oT not (puc. 6 HaH 9).
Toraa BpeMs MexAy HMIyJbCaMH aHOJIHOTO TOKAa JIaMIIbl
npeo6Gpa3oBaTeas [ MOXHO HafTH U3 BHIPAXKEHHS:

not + a(t)-t — ot =_2x.
B pesyabrate monyuaem:

2n
t

o nw——-wr-{—a(t)'
Yraoeas uyactorta HMIIYJIbCOB pdBHA:

Q:QR.Lt=nm_wr+a(t),

TO ecThb (pasa uMNynbCOB TOKa Jamnbl npeo6pasosarens @
MMeeT OTKJOHEHHE OT (No — w.)+f, paBHOE OTKJOHEHHIO ¢asn
Ha BHIXOZe YMHOxHTeJeld. UMmyibcH TOKa BO30yXKIa10T KOH-
Typ npeo6pasoBarens. Pasomasd
MOLY/NSIHA HANpsSKEHHS Ha KOH-
Type HECKOJbKO ocaabasiercd mo
cpaBHEHHIO ¢ (asoBoH MoAy d-
nuMel TOKa 3a CYET HHEPUHOH-
HOCTH KOHTypa. Mmu opene6pe-
XKEM 3THM ocjaableHHeM H @o-
JOXHUM €e DaBHOH a(f)-f= Ag,,,.
Jasg  paccmaTpuBaeMoro cJayuas
o.=(A—1)0 1 O=of+ Ag,,,. Puc. 12. BexTopsas nwar-
Ha Buxone yMHOXHTENS H, CJ€10- paMMa HanpskeHuMt Ha cet-
BaTeAbHO, HA BHXOJE mnpeo6Gpaso- ke npeo6pasosarens.
BaTeJifl, OTKNOHEHHe (ha3sl H3Me-

HAETCH MEPHOJHYECKH C 4aCTOTOH ®, TO €CTb B KAXAHA NePHOL
KOoJe6aHui NIPOMEXYTOYHOM 4acTOTH (ha3a OTKJIOHAETCS OT Be-
JUYHHB of OJHHAKOBO. B pesynabrare MeTKH, IIOBTOPSIOIIHE-
Csl TaKXKe€ C 4YacTOTOH o, NPUXOAAT B MOMEHTH OJHOro H
TOro Xe (HasoBoro orkaoHenus. Pasunoctnh a3 Ha BHXOIE
u3MepsieTcss ¢ omubkod o, . —A¢ .. Ilpenenbhoe 3Haue-
HHE 3TOH OIMHOKH paBHO Ag.

4. ®azomeTp, B KOTOPOM YacTOTAa Ha BHXOJe MOHHXKAETCSH
TaK, YTO no — o, OJAHOro nopsnka ¢ ®, HO 4YacTOTa reTepo-
JHHA HEKpaTHA o (HECHHXPOHHOe npeo6pasonanne). Kpyrosas
pasBepTKa H METKAa NOBTOPAIOTCA C NPOMEXYTOUYHOH YacTo-

Momerm umnymea
QHOOHO20 ImoKa
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TOH no—o,. B 3toM cayuae ¢asa uMmyabCOB TOKA JNaMIIbl
npeo6pasoBaTesis paBHa:

D = (10— o)t + 8g,,,.

3nech yxe 4yaCToTa M3MEHEHHs Ag¢,,, He KpaTHa npeo6paso-
BaWHO¥ yacToTe ne — o, a Jjdwb 6au3ka. [losTomy MeTka,
NOBTOPAIOIIANACA C YaCTOTOH /o — v, MPHXOAUT KaXAHH pas
IIPH Pa3HHX 3HAYEHHAX OTKAOHEHHUS (a3bl, H HA 3KPaHe OCLHA-
aorpada DONYYHTCA APOKAHHE METKH HAa BeJAMUHHY, GJIH3KYIO
K Ay, KAK H BO BTOPOM cCJydae.

CJIe,lOBa’I“E'JIbHO, eCJIH IIpY U3MepeHUH pPAa3HOCTHU (1383 I10.,1b30-
BATbCS BapHAHTAMH NOCTPOEHUS CXeMbl, PACCMOTDEHHbIMH B nIl. |
" 3, TO BO3MOXKHA OLIMOKA U3MEDEHHs 33 CUET YMHOXKHTeJeH, pas-
Has

A¢
n

== A(Pax Make:

Ecan nonp3oBaTbcsi BapHaHTaMHU, PAaCCMOTPEHHLIMM B NI, 2 U 4,
TO BO3HHKaeT APOXKAaHHe METKH Ha BeJHYHHY A@.

Jlyist TIOBBIILIEHWs] TOYHOCTH H3MePeHHs: pasHocTH (a3 Npuxo-
JHTCH HCIOJL30BATL OONbIIHe KoathduuHeHTh yMHOXeHus. [lo-

(0,,, ¢ﬂ
¥bx noy |l om . ns un
APry AP, Any ooz

Puc. 13. DBnok-cxeMa uenu yMHOXHTeJeH.

CAeJHUA TPYAHO TOJYYHTH OT OJHOr0 YMHOsKUTess. [losToMy npu-
MEHSIOT Lelb yMHOxHuTegeHd. PaccMOTpUM, KaX CKJIaIBIBAIOTCS
OTKJIOHeHHs (ashl B cayuae INPUMEHEHUs UEeNU YMHOXKUTEN el ¢ KO-
spdunrenTaMu YMHOXKEHHUS 11 Ha....M .-

PaccMmoTpuM pesynbTHpyiolllee OTKJOHEeHHe (a3bl HAa NpH-
Mepe LenH, COCToseA Hu3 Tpex yaBouTened (puc. 13), us
KOTOPHIX KaXJAbl OTHOCHTENbHO HYXHOH TapMOHHKH IPEIH-
IYLIEro paccTpOeH Ha CJayualfiHyro BeJHuYHHy o. Ha puc. 14-a
H -0 nocTpoeHo H3MeHeHHe (a3n HA BHIXOJE KaXIO0ro U3
YMHOXHUTE/NEH B B3aBHCUMOCTH OT BpeMeHu. M3 nocnepnei
KPUBOH ¢,y = f(®f) BUAHO, YTO MaKCUMAaJbHOE OTKJOHEHHE
(pa3sH Ha BLIXOJAE PABHO:

Ac.pmaxc anx — A(?nl Ty 'n3+A(‘Pn2 r + A‘Pns-
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©wt
b o e e - - o ———
wt -
_ %"
P
wt

Puc. 14. lNocrpoesne nameHenus ¢aspl Ha BHIXOJLE LENH yMHO-
KUTEAEH.
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[TonctaBuB B 3TO BHpaKeHHe 3HAUEHHs] OTKAOHEHWH (asu B
KaXJ0M YMHOXHTeJe:

Ao =2rny0y; Aoy ==2m-ny-0y; Agyy=2m-ny-ay
MHOJAYUHM:

AP uane oux == 27 (0y 1y My Mg+ 0y Ry 1y - 2y 1g). (2)
W3 BhipaxeHus (2) BHAHA 3aKOHOMEPHOCTb, H IS MPOH3-
BOJILHOTO KOJAHYEeCTBaA yMHO)KHTeHeX:I MO2KHO 3an™ucathb BHIpa-

JKEHHe JJid MAaKCHMalabHOTO OTKJAOHEHHs (a3sl Ha BLHIXOHE
uenH, cocroswed u3 K yMHoxuTeleH ¢ KosdbHuHeHTaMH

YMHOXEHHS M, ny. . .M, H C PACCTPOHKAMH @0y . . ., CO-
OTBE€TCTBEHHO:
A!anxc.ux:?ﬂ(a]-nl-n, PR nk+ az‘nz PR nk+ PR + ak-nk)z
k k
=2 L a, I n, 3)
p=1  m=p

ITO OTK/IOHEHHE, BbIPAXKEHHOE B €IMHHLAX BXOJAHOH (a3bl, 4TO HAC
OOLIYHO U HHTEpeCyeT, B 7 Pa3 MeHblle, rjie n—IOaHbIE Ko3(du-
IKHEHT YMHOXKEHHS HeNH YMHOXHUTeJNeH: N=r- Ng... Ny,

— 1 l l -"'_'1 =
A?uakcu“— 2n (al “i_ ) 'n: +a8 + cee T aknl N >—b

n,-ng
¢ 1
N
=2t Yo, . (4)
p=1 I 7,

m=0

Ecay sce yMHOMKHUTENH 1O CBOMM H36HPATEJbHBIM CBOICTBAM
OIMHAKOBbL U eC/JH BCe OHM HacTPauUBAIOTCS OJAHUM U TeM e CIIo-
coboM, To CiaydyaHHble BeJMYHUHBI Qf° Qg....dp HMEIOT O1MHAKOBOE
pacnpenenenye. PesoHaHCHbIe KOHTYDPbl YMHOMXHTeNeH B GOJbIIMH-
CTBe CJIyyaeB HACTPaMBAIOTCA 110 PEe30HAHCHOH KPHUBOH, TOrda Be-
POATHOCTb MAJIBIX PACCTPOEK o BesJHka M OoJblinx — Maaa. Cuy-
yadHas BeJMYHHA a paclipenesieHa MO 3aKOHY, GJH3KOMY K HOD-
MaJIbHOMY, TIO3TOMY MOXKHO CUHTaTh ee pacnpeleseHHOR HopMaJb-
HO, ¥ TOTAA TJIOTHOCTb BEPOSITHOCTH @ PaBHA:

1 !
‘V _— 2%
(@) = % ©
Tak Kkaxk BeJIHUYHHH o,a,. . .2 aclipeseseHN OAHHAKOBO
172 & ’
TO HX ALHCIEPCHH pPABHH
2__ -2 — =2
ol==cl=. . .=0..
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JluHeHHas KOMOHMHAUHs CJAYYalHLIX, HOPMAJbHO-pacnpeneeH-

HBIX BEJHYHH
A=2o + Mo+ . . .+ ha,

rae A}, . . .}, —NOCTOSHHBIE KO3(p(PHUHEHTH, €CTb HOp-
MaJIbHO-pacnpejeAeHHas cayvyadHas Be-
JUYHHA C JAHUCIEPCHEH:

?=Mod 4 Ma24- . . .+ M.

B pamem cayuae

2n 2r 2r
AN =2n A== A, = e =,
! ’ 3 nt, 3 nlnlz’ k ny. . ’nk-l
Cael0BaTENbHO,
1 1 1
o?=4nls2( | — — e ——— | =
'( +n?+ n?n3 + nf...ni_,)
=4n?s22?, (5)

rae
1 1 1
A% = {—712_+__§_2+. c ot

T ning ny.o. o n_y

OnpenenuM, kaKkoBo 6yfeT MakcuMajabHOE Ga3oBOE OTKIO-
HEHHME HAa BBHIXOJE, eCJH KaXIbhlH yMHOXHTEAb HacTPauBaTb
No BXOAHOMY CHrHajny. 3DTO JIETKO CAeJaTh, HaMEPEHHO
UCKA3MB BXONHOH CHCHa/J JIAA MOJydYeHUs OOoJbIOro yucia
rapmonuk. Ilycte BB, . . . Bp— paccTpofikH yMHOXHTENEH
OTHOCHUTE/JIbHO COOTBETCTBYIOIIEA rapMOHHKH BXOJHOrO CHr-
Hana. Torga, 4TOGK NPHMEHHTb I AQuae. 4ny YKE BHBEIEH-
Hyl0 ¢(opMyay (3), BHpa3suUM BEJHYHHH 4,0y . . ., 4Yepes
BB, . . .B. Paccrpofixa mepBOro yMHOXHTEJIA OTHOCHTEJb-
HO BXOAHOTO CHrHana B,==a,, pacCTpoiKa BTOPOTO YMHOXH-
TeJ OTHOCHUTEJIbHO NepBoro a,=_03,—B,, paccTtpofixa TpeThb-
€ro yMHOXHTEAs] OTHOCHTEJBHO BTOPOTO ag==f83—f8, H T. I.

Tenepn:

APuakconzr = 2% By o o oy (@By—B)) nany . o Lt
F @B g o ot o TR Bl =
=2"‘[31(n1““1)’12'”3- N
TB(ta—1)ng. . ot B
5 Tpym 65
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Bhipaxas mMakcuMaibHoe (ha30BOe OTKJIOHEHHC B CAMHMIAX BXOI-
HOIL (asel, ToayUHM:

A yake sux i 1 ! !
A(PM(U{L‘ 8x— ’11 nZ . nk :27: [Bl ( 1 - 71—1‘) W|~ 32 <;l— - ﬂl Ilg ) +

1 1 , 1
| Ba(ng ny ng ng ) S +Bk Mye o fpy ]_
:pl)‘1+pz)\2+- . -‘}‘pk)‘k- (6)
Onate cuuraeM, uto B;8,. . .B, pacOpeneneHs HOPMAaJabHO
M HMEIOT OJHHAKOBBIE JHCIEPCHH of =ol=., ., . =0,
Toraa sennuuna Ag,,,. ., pacupeieneHa HOPMaALHO C JHC-
TIePCHEH:
02=4W262[(1____1_)2_{_<_1_.__ 1 )a+
1 n ny n, ny
-} 4+ (1 V] 4n? 52 )2 ()
(”1---”/:—1 e

rige
R U Y R —
ny \ 1y nyny . ny. . Ny

CpaBHUB BBIpaXKeHust A1 A2 ¥ A'?, MPUXOAUM K BHIBOAY, U4TO NIPH
HACTPOiKe BCeX YMHOXHTeNeH MO BXOZHOMY cHrHAly Koaddu-
LHEHT A2 noJdlyyaercst MeHbllle, 1eM IIPH HACTPOHKe KamA0ro yMHO-
XKHUTeIs 1o npeaplaymemy (A?), To ecTh AMCIHepcUs paclpeeseHust
(ha30BOro OTKJIOHEHHS B IIePBOM CJydyae MeHblIe.

YcranoBuM, Kakune KO3(OOHIUEHTE YMHOMKEHHS! OTAEJBHBIX YM-
HOoXUTeJell BHroaHel# 6patb. PaccMoTpuM  BBIpaxKeHUe mias A2
OcnopHylo yacTb CYMMBI COCTaBJsIeT IepBoe cJjaraeMoe. UToGbl
cJle1aTh ero MUHHMAJbHBIM, HYXKHO GpaTth my=2. [Ipu n,;=2 BTO-
poe cJjaraeMoe MUHHMAJBHO, KOTAd He=2 U T. A.

B rabauue npuBeleHbl 3HaueHHs A2 npH YMHOXKeHHH Ha 128
pPasJIMYHBIMH YMHOMKUTEAsIMHU: 1) ceMb yaBouTeseit; 2) TpuH yMHO-
JKUTEJIST HA YeThpe W YABOHTENb; 3) JBa YMHOMKHTEJS Ha BOCEMb
H yABOHTENb; 4) YMHOXKHUTEJIb Ha WIECTHAANATb, YMHOXKHUTEIb HA
YeTbIpe ¥ YAOBOHUTE/b, D) YMHOXKUTENAb Ha TPHALATL ABA W YMHO-
JKUTeJIb Ha UeTBIPe.

Tabauya.

Crnoco6 f 1 l 9 ‘ 3 ‘ 4 5
YMHOXKEHHH |

A | 0,33 ' 0,57 ’ 0,78 l 0,88 l 0,94
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Us 1aG/uibl BEAHO, UTO B CJydae TPUMEHeHUs yaBouTesed Ml
NOMYuHM HAMMEHBIIYIO U3 BOBMOKHBIX AMCTIEPCHIO pACIpeleents
(ha30BOrO OTKJIOHEHHS.

Il ymenbleHusi $Ha3oBONO OTK/IOHEHHS CJELyeT INPHMEHATH
NBYXTAKTHbIl YABOHTeJNb, CXeMa KOTOPOro NpHBeleHa Ha puc. 15.
B 3TOM C/IyYae HMIYJbChl AHOJHOTO TOKa JaMilbl —IIOBTOPSIOTCH
yXKe He uyepes NIepHOJ, a uepes TOJNePHOJa BXOZHOrO HampsiKe-

1
1
[
i
|
|
[
|
!

T

A + 2 mooowt
Puc. 15. Cxema HIBYXTaKTHOTO Puc. 16. H3menenuwe ¢asu npu
YMHOMXHTES. 6OAbLUINX YIAAX OTCEYKH.

HUSA, H CKauku ()asbl Ha BBIXOJE YMHOXKHUTE]S CTAHOBATCA BIBOE
Menble (puc. 4, kpusas 3):

2n-n-a
8¢ = —5— =rna,
a BeJuuuHa Ao, .., AJIf L€NH yMHOXHTeNeHd paBHa:
1 1 1
A‘P.uaxcex:“[pl(l ——)_}-32(——_ )+
\ n, ny nyng
1
+o A b (8)
Jlucnepcus CAydyaiiHOH BETHUHHB A, ..,

0% = n2a2\2, 9)

Bce npuBejieHHble BhILle PACCYXKASHAA CAeJaHbl B IPEAIoa0XKe-
HHH, YTO YMHOMKHUTENH YacTOTHl PabOTAIOT ¢ MaJbIM YIVIOM OTCeY-
K{ aHOAHOTO TOKa. DTO IO3BOJIMJIO HAM CUUTATH UMILYJbC aHOIAHO-
ro TOKA JIAMIBl YMHOXKHTeJsi GeCKOHeuHO KopoTKuM. Eciam yron
OTCOUKH AHONHOTO TOKA YMHOMXHUTeNs BEJHK, TO IIpollecc Koveba-
HUIl B aHOJIHOM KOHType IIPOUCXONMT MHaue (HA PUC. 3-a INYHKTH-
pOM H306paXkeH 3TOT Ipolecc Ha (PasoBOdl IJIOCKOCTH), M TOTAA
OTKJIOHeHHe (asbl OT BeJUYUHBl 7®f HAa BHIXOAe YMHOXKHTENA
yMeHpluTest (puc. 16).

[TpomenaHHBIi aHAJNH3 JOTNOJHUTEIbHOH (Pa30Boil OMOKH, BOG-
IMKaoIell TIPH HeTOYHON HACTpOfiKe KOHTYPOB yMHOXHUTe e, NpH-
BOJUT K CJAENYIOIIUM BHIBOLAM,. ‘
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Besnynna nononnutesnsHol $as3oBoil OmMMOGKH 3a cueT HETOU-
HOH HACTPONKU KOHTYPOB YMHOMKHTEJEl MOXKET ObiTh 3HAUUTEJb-
HOH, n ee caexyer yuuTbiBath. Hanpumep, npu npuMedenny e-
TIOYKH JBYXTAKTHBIX YABOUTeJEH ¢ OOIMM KOIGDOUUMEHTOM YMHO-
KeHHst n=128 u ¢ MaKCHMaJIbHO BO3MOXKHOI PaccTPOKON KaKI0-
F0 KOHTYpa OTHOCHTe/IBHO BXOAHOro curHajsa a=307=0,01 moxy-
YHM IpelebHOe 3HaYeHHe MaKCUMaJbHO BO3MOXKHOH OILIHOKH:

A‘Pmmc ax — 331 LR lo,

3HayeHue A’ Gepercs u3 Tabauupl 1.

[1s yMeHblIeHHsT JOTIOJHHTE/IbHOH (ha3oBOi OWHMOKH 33 Cuer
HETOYHOH HACTPOHUKH KOHTYPOB YMHOMXHTe/eH HeOGXOAHMO ImpUMe-
HSTb TOCJIEIOBATEIbHO BKJIOUEHHBIE JBYXTAKTHBIE YABOMTEJH;
HaCTPOHKY KOHTYPOB BCeX YMHOXKHTEJEH IPOM3BOAUTDL Helocpe-
CTBEHHO 110 TAPMOHMKAM BXOZHOIO CHTHAJA, YMHOXKHTENH YacTOThI
CT@BUTb B PEXHUM PaboThl ¢ OOJIBLIUMH YIJIAMH OTCEYKH aHOLHOTO
TOKa, TOrjJa peaJsibHb cKauok (asnl (puc. 16) 6Gyaer snaunrTesn-
HO MeHbIUe pacCYnTaHHoro 1o (opmyaam (4) wiaum (6), sto Tpe-
GoBaHue Haubosiee BLHIOTHHMO JJIS JBYXTAKTHBIX YABOUTeJeil
HaCTOThl; IPHMEHSTh CXeMbl (ha30MeTpPOB, B KOTOPHIX OTKJIOHEHHS
(aspl Ha BBIXOJle YMHOXHTENICH OT BEJMYMHBI nof COSZAIOT APO-
KaHHe METKH Ha 3KpaHe TPYOKH, a He CUCTEMATHUECKYIO OIIHGKY
(BapuauTH cXeMbl (asomerpa 2 u 4, aHe [ u 3).
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NMOrPEIIHOCTH ®A30BO-UMNYJIbCHbBIX H3MEPEHUH

Huxc. 0. A. baxsanros.

H3mepeHre MasblX CABHIOB IO BPEMEHH MeXX1y BLICOKOYACTOT-
HBEIMM HMOYJbCaMH (KOTrJa 3TOT CIABUT He NPEeBLIIAeT AJUTEIbHO-
CTH UMIYJbCA) MOXKHO IPOH3BOJUTH (PA3OMETPUYESCKUM METOLOM.

[Tox pasHocThIO a3 MexAYy HMIIYJIbCHO-MOAYJAUPOBAHHBIMU KO-
JeGaHUSIMU NIOHMMAaeTcsl PasHocTh (a3 MeXJy BIHCAHHBIMH BBHICO-
KOUACTOTHBIMM KOJICOAHH MU,

Ecay ngaHbl JBa BBLICOKOUACTOTHBIX HMIIyJbCa

filt) =0 B cos[wt + 8, ()  mpn ——<t<

H{f)=0 npu l‘<——;—; t>—;—,
Fo(f) = @, (£ — At) oS [w, (£ — A7) 4 B, (¢ — A%)]
TpH ——;—<(t—-A-:)<—;—,

fily=0 Compu (F— A< — 5 (F—AY >,

TO Pa3sHOCTb (a3 MexAy HHMH 6Gyner
p=wyt 6, (f) —w, ({ —At) — 8, (t — A7) =
= 0,4t + [6, (£) — 6, (t — A7)].

Tpexpge yeM TMOLATb CHTHAJB Ha (pasoH3MepHTe]bHOe YCTpOi-
CTBO, HX OOBLIYHO YCHJIHBAIOT € IIOMOUIBIO Pe30HAHCHBIX YCHJHMTe-
Jell. Ycuaumedn umeior pasbpoc TIapaMerpoB, UTO NIPUBOJUT K
MOrpellHOCTH H3MepeHus: pasHocty (as. Kpome Toro, umMeer mMecto
IOMPELIHOCTh CAMOTO H3MePHTeJNBHONO ycrpofictsa. Bee 310 B cyMm-
Me co3naer OOLIYIO NMOrpeillHOCTh HU3MepeHHS.

B Hacroslel cTaThe aHAJH3HPYETCS TOJABKO Ta YacTh nmorpeld-
HOCTH, KOTOpas TOJydaeTcs H3-332 HeHJeHTHUHOCTH IIpelBapHTe/ib-
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HBIX YyCHJIHTesel, roJarasi, yro (hasoH3MepHTeJqbHOE YCTPOHCTBO
HAeaJbHOe U MOrPeUIHOCTH He BHOCHT.

HMiyabcel mocTynamoT or oAHOrO MCTOYHHKA, TOJBKO OUIH M3
HHUX 3ajlepXKaH BO BPEMeHH.

HmnyabcHo-Moay mupoBanHoe KodeGande Moxer OBITb IIpe-
CTaBJIeHO Ha ONPEJeJeHHOM OTpe3Ke BpPeMeHH (LIS NPSIMOYroJib-
HOIl ormbarolueil) Kak cHHycouaanbHoe KoseGanue. OueBHAHO, uTO
IJIsL H3MepeHHust pasHocTH (a3 TaKux KoJaebaHuil MOryT OBITH NIPH-
MEHHMBI Te C METOAbl H3MEpPeHUs, UTo I I CHHYCOUAAIbHBIX
KovieGaHuUI.

B awureparype moapobHo ocsemiens [1, 2] pasiaudibie MeTO/b
II3MepeHHst PasHOCTH (a3 CHHYCOMAANbHBIX KogeOanuil. Anamaus

Yeunumers
d
Vimnyneen. Karam \ Pasobond
eenepamp demexTop
Bpemennas 3adepwna Yeunumens /
1 ‘Mﬁﬂwfa Top

Kauana

Puc. 1. Diok-cxema ycTpoificTBa, NMOABEPraioUIerocs aHalNU3Yy.

5THX METO/0B C TOUYKM 3PEHUST NPUTOAHOCTH HX JAJs1  H3MepeHHs
pasHocTH (a3 HMMIYJLCHO-MOJAYJUPOBAHHBIX KoJeOaHUit NOKasbl-
paet, UTo HauboJIce MOAXOAINM sABJsiercs (ha30BBH 1eTeKTOop.

Biok-cxema yCTPOIicTBA, KOTOPOe TMOABEPraeTCsi aHaJH3y, H30-
Opamena Ha pne. 1.

Puc. 2. Cxema (pazoBoro nerexropa.

CxemMa M3MepHTEJNBHOTO YCTPOUCTBA NpeAcTaBjsier Co6oI0
A depennanbiblii (azoBLIl geTeKTOp Ha NeHtogax (puc. 2).

Ha kaxnoe miedo cxeMbl nogaercs B (hase UMITYJABCHO-MOLYJIH-
pPOBaHUOe HalpsKeHHe

Fy (£ — 83) = D, (£ — &%) cos |ay (£ — A7) + ¢, (£ — A7)+ 8,], (1)
70
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KOTOpOe CHHMaercs ¢ BBIXOAA OJHOTO U3 y)cnﬂmen‘e‘ﬁ, U B NPOTH-
Bo(ase HMMYJILCHO-MOLYJIHPOBAHHOe HATIpsiXKEeHUe

Fy () = &, (¢) cos [opf + ¢, () + 8], (2)
KOTOpOE CHHMAeTCs € BHIXOAA APYTOro yCHAHTEJS.
B Buipaxenusx (1) u (2) @, () u @, (f — At) — orubaiomue
MMIYJAbCOB, A& At— BpeMEHHOH CABUT HMNyJabca F, (t— A7)
N0 OTHOUIEHHMIO K HMOyJabcy F,(f).

I'Io.naraeM, qTO ‘063 Jleya AeTeKTopa UAEHTHUYHBI, YTO HArpys-
Ka CYyLIeCTBeHHO MeHbIIe BHYTPEeHHEro CONPOTUBJICHHA JIaMIIbI,
xa‘p.avmepwcmzxa JIaMIIbl Ha 'DEI60"-I€‘M yyacTtke KBallpaTH‘{Haﬂ,
TO ©CTb
iy = by-+ b, U+ b, U?,

¥ NapaMerphl MOAOGDAHBEl TaK, YTO HA AHOAHOH Harpy3Ke IIPOHC-
XONUT TafieHHe HANpPAXKEHHss TOJIbKO OT IOCTOSIHHOH COCTaBJISIO-
meli aHOAHOTO ToKa. TOrAa PasHOCTh HANPSIKeHHMH  Ha aHONaX
6yner

Ugx (£)=20,R, D, (£) @, (£ — Ar) cOS [0AT + 9, () — ¢2 (E—87)]. (3)
TIpu HANIMUMM TIOC/IEOBATEJBHOCTH HMIYJbCOB (3) MarHuTo-

3JeKTPUUeCKHi TPUGOP, NOCTaBJIeHHbI Ha BbIXOje (asoBoro Ie-
TeKTOpa, TOKAXKeT CPefiHee 3HaYeHue, TO €CTh

Ugx cp (t) =

T
7

= 2Re {0, (t) ®, (1 —49) cos [wode + 9, () —a (¢ — 49} .
i

KoauuecTBO 3J€KTPHUECTBA, KOTOPOE NPOHAET 3a NEPHOA
uepes conpoTHBJeHHe R,, 6yaer PaBHO:
T

' P2
Q — ZRe [, ()2, (f —8¢) cos [oods + 5 (1) — g (¢ — A9)] it
oy

2 .

Ecan renepb ycrpeMuTb nepho I Kk 6eCKOHEUHOCTH, To IlO-
JYUUM KOJTHYECTBO 3JIeKTPHUYECTBA, KOTOPOe npof/’me'r yepes CO-
OpoTHBJIeHWe R, B pe3ysbTaTe BO3JAEHCTBHS ABYX OAMHOUHBIX M-
IyJIbCOB:

g 2k 5 D, (£) Oy (¢ — 89) cos [@uds + 9, (£) — 9, (¢ — A<)] dt.
n__. ! (4)
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Ha ocxoBanuu ussectsoro pasencrsa MMapcesas [3, 4] MoxHO
3aIucaTh:

f F,(t)F,(t—Av)dt —

— _;_TC 5‘01:. (0.)) e—j@, (w) GF_) ((1)) ej(")a (w) eijt dm, (5)

—j8, (w
rae  Gg(o)e™ “) _ cnekTpasnbHas (yHKmHS uMIyanca Fi(t),

~J6, — JwA
Gp(0)e ™™ ™/ _cnextpanbhan  ¢yukuMs  uMnyabca
F, (£ — &),

TMockouibKy unTerpas, crosmmii B JeBoil yactd pasenctsa (5),
JOJIKeH OBITh JeHCTBHTENIbHOH BEJHYUHON, TO 3TO PABEHCTBO MO-
XKeT ObITb MeperucaHo B CJedyIoleM BHIe:

1:}' F, () F, (t — A7) dt =

:2% S Gy (0) G, (@) cos [0t -+ 8, (0) — 6, (0)] do. (6)

BeeugeM o0603HaueHus

m=m0+x5 ]

GF, ((’30 -+ X) GF,(@'O'"{_x) =S (x), (7)
8, (o) + x) — 6, (0, + x) = 8, (x)
H 1ocJie Npeo6pasoBaHUH NIOAYYHM:
1 -
I=L Y TTT cos (o + 4, ®)

TAE: -
le= { S (x)cos [xtx +8, () dx,

d

I, = j S (x) sin [xAt + 8, (x)] dx,

12
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I/iﬂ'rerpan, cTOALIMA B Jepoft wacTH paseHcTBa (8), MOXKET
6nTb pa3GHT Ha JBa HHTErpaia, €CaH BMecto F,(f) H
F, (t — At) MOACTAaBHTb MX 3HAUEHHsT COTJACHO (1) u (2)

= _;_ s D, (£) B, (£ — &%) cos [w,4% + 9 (£) — ¢z (£ — A7) ¢+

+ _;— 5 @, (t) @, (t — A7) cos [200f — 0,0t 4 ¢4 (£) —

— o, (£ — A7) 1 28,] dt. )]

PaccMOTpUM BTOPO# HHTErpax B npaBoOM YaCTH pPaBEHCT-
Ba (9).
[Tpoussenerns @ (£)P,(¢ —Ar), a Takxe ¢(f) u @, (£t — A7)
Me[JIeHHO M3MEHAIOTCS BO BPEMEHH IO CPAaBHEHHIO C
cos [20,t -- 0dT -+ 9y () — 2 (t— 87)+ 28],

M 0STOMY NpH H3MEHEHHH apryMeHTa KOCHHyCd Ha OJHH Ie-
pHOI H3MEHEHUEM NPOM3BELEHHUS @, (t) D, (t —At) MOXHO
npeHe6peub. [loaTOMy 3HaueHHE HHTErpaia 3a TOJIOXHTE/b-
HBIH NOJYIEPHOA

c0s [20,t — oAt -+ 91 (£) — 9 (£ — 4) + 28]

6yAeT KOMIEHCHPOBATBCS 3HAUEHHEM 3TOrO KE HHTEerpana
3a OTpULATE/JbHHH IOJYNEPHOL. B sToM cJyuyae 3HaueHHe
BTOPOTO HHTErpasa GyAer Majno M MM MOKHO npene6peub [5].

TTocite yero paBeHcTBo (8) MOXKHO 3aMHCaThb B C/ACAYIOLIEM BHe!

[ @10 @2 (9 cos oot + o () =2 (£ &0)] dt =

1 —
=— V ZEF T cos (wde + ¥ (10)
Ha oCHOBAaHHM 3TOro BhIpaxKeHHe (4) 3amHUIETCH:
0,R, + ST T :
g—_—.—ﬂ}e—n— YV E+E cos (@At + $,) (11)

dopmyaa (11) mo3BoOJIsET Haiitu BoIxOMHOH 3¢rbext $HasoBoro
JIeTeKTOPa, eC/]H H3BEeCTHbl CIeKTPabHLIE QYHKUMH HMMIYJBCOB
Ha BbixOJe NpeIBapUTEJIbHBIX ycHauTeNeH.

Ha Bxox KaxHoro Hs3 ycHJAHTENEH, HMEIUIHX K02 PH-

uuentH nepepasd K (o) u K, (0) COOTBETCTBEHHO, TOCTY-
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TAI0T BEICOKOYACTOTHbIE MMDY.bCH f, (f) 1 f2 (¢), cnekrpaiib-
HLle  (QYHKIHH KOTOpHX COOTBETCTBEHHO paBHBHI Gf. (0) H

G, (@). Ha Buixoze YCHAUTECH CHTHA/MB MOTYT GBLITh Ipej-
CTaBJIEHBl C MOMOIWWbIO HHTerpasa Pypoe:

Fl(t)=;ln— S Gfl: (@) kl (w) e’ dt,

Bt)=5 { G, (0) K (0) e™ at,

TaK Kak CHEKTDB! BHIXOJAHBIX HMIIyJIBCOB HMEIOT BUL:
Gr, (@) =G, (o) K, (o),

Gy, (@) = G, (0) Ky(0).

Kax ormeuasnocs Boimre, HMIYJIbCH, MOJNYYAIOHIHECs Ha BXOJE
MPeABAPUTE/IbHBIX YCHIHTEel, OTIHYAIOTCH TOJLKO BPEeMeHHbIM
CABHIOM, Il TIO3TOMY CIIEKTPAIbHble DYHKIHH BXOTHBIX HMITYJbCOB
MOTYT GBITb 3alHCAHDI B CJISIVIOUEM BHJIC:

G, (0) =G, (w) e/ " +0d
G'f., (o) = (jf () @ /19 () +0,] o= ot
Kospduuuents neperaun npuemubix TpakTos 060syaumy:
k1 (@) = K, (0) e—j% (u,),
K, (@) = K, (0) e ™77

rae: Ky(o) u K, (0) —MoaynH ko3pdHIHeHTOB nmepenauu;
%1 (®) ¥ ¢, (0) —ux Pasosne XapaKTePHCTHKH,

CJI‘G,[IO‘BHTCJII)HO‘, CEeKTPBl HMITYJBCOB  Ha BBIXO/le  VCHJUTeNeH
MOXKHO 34aIUCaTL B cjreIyroueM BHIE:

GF, ((D): Gf ((0) e-f[1-)(nu)+(~)“] Kl (0)) e-—f‘h(m) , ‘ (12)
G[-‘, (0) = Gf ((1)) e—l[“’(u’)wL"’u] AT Kz ((1)) e—]?:(‘”)' (13)
B nanmbuefimem 6yayr AHAJIMBHPOBATLCST  TOJBKO YCHJAMTENH,

NpeACTAB/IAOMWMe cOGOH H3OHPATEbHEE YeTHIPEXMOTIOCHHKH TH-
a pesoHaHCHbIX ycuiutesell. Kosbduuments: nepejayy  TaKHX
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ycuauTeneli obaanaor CBOCTBOM CHMMETPHH OTHOCHTEJbHO m=0
[6], To ecThb

K(o) e ' =K (— o) e ™. (14)

[Mocae 3aMeHH MEPEMEHHOH © ==+ X, H YYHTHBAaf BbI-
paxenus (12) u (14), o6osnauenus (7) 3anumyTCs:
S (x) = G} (o 4 x) Ky (0 4 %) Ky (00 + ), (15)

6, (X) = ¢, (0o + x) — 21 (0 + X) = 9y (%), (16)
oTKyAa

S S (x) sin [¢p (x) + xA7] dx
gy = == == : (7)
58 (x) cos [@p (x) 4 xdt] dx

U3 seipaxenns (16) Buano, yro (aspl CIEKTPaJILHEIX byHK-
I UMITYJIbCOB, TOCTYNAIIMX Ha BXOJBI yeuanTesaeil B (pasoBoM
JeTEKTOpe, TeOPEeTHYECKH TONHOCTBIO KOMIIEHCUPYIOT JPYr apy-
ra, 4to SIBJASETCSl GOJIBIIMM TIPeHMYUIECTBOM (hasoBOro JeTeKTopa
B OCOGEHHOCTH TP HAJMUNK N1apasHTHOH YACTOTHOH MOAYJISIHNH
BHYTPH HMIYJbCA.

Jis manpHeHIero HCCaeAoBaHHs $asoBoil TIONPEIIHOCTA Y p
HeOOXOAMMO DaCKpPHITh BbipaxeHue (17). Jdaa 3roro HeOOXOLHMO
B3ATh TaKHe ypaBHEHHs K09(hUIMEHTOB Tepeladu yCUIHTeJIeH U
crexTpajbHble QYHKUHHA HMITYJIbCOB, yToObl OBLIM INepedaHbl HaH-
Goslec XapaKTepHble CBOWCTBA PeasbHBIX ycHauTes e M peadb-
HBIX UMIIYJBCOB U B TO e BpeMs, yTOOBl He IIOJYYHJIOCH CJIMIIKOM
CJIOMCHOTO BBIpaXKeHUst. Xopouwee COBIajleHde ¢ peabHbIMU cxe-
MaMy PEe30OHAHCHBIX YCUJMTE/eH NaioT ypaBHenus s xoo¢pdu-
IMEHTOB Nlepefau, KOTOpble MOJYyYeHEl B DE3yJbTaTe niperesbHO-
ro nepexona OT yPaBHEHHsI AJIs peaNbHBIX CXEM, KOTJla YHCJIO Kac-
KaJoB f—> 0.

Tpenespublii KO3(ulEeHT Tepelaid L5 pPe30HAHCHOro YyCH-
JIMTeNsT MOKeT ObITh 3amucaH B C/elyiolieM BHIe [6, 71:

—a? (w—w )= ] (0=wp) fo

K (o) = K,e , (18)

rue: K, — yCHJ/IeHHE Ha YaCTOTE ©p;
®, — PE30HaHCHAas 4acToTa yCHJAUTEJIS;
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2d0 — gotoca ycuAHTeNs nPpH  KaHHOM HEPaBHOMEP-

HOCTH S, ;
- InS, .
ar= Aw? ?
VanSA
ly=="——3>— — BPeMsl IPYIIOBOro 3amas[bBaHHs.

Yro6el He NONYYHIOCH CAOMKHONO BBIPAXEHUs, y100Hee B3SATh
KOJIOKOJIOOODA3HBIH HMITYJIbC.

Buavazne paccMotpum BBICOKOUACTOTHBL HMITYJ/IbC, HUMEIOMMH
KOJIOKOOOGPa3HyI0 OrubalomyIio, TMIPH  OTCYTCTBHH  ITaPa3HUTHOI
YaCTOTHOM MOAY/ISIUHH BHYTPH HMIYJIbCA:

£

F(t)=Une "7’ cos (w,t -+ @,). (19)

CnexTp Takoro UMmyabca MOXeT GbTh 3alHCAH B cCaenymwo-
weM Buze [8]:

—_ 2
= {w—wmy)?

G, (0)= ‘/T"Um te ° e’ (20)

rae: ~-— RJHMTENbHOCTh HMIYJbCA;
®, — HECYIasi 4acTOTa HMIyJbCa.

B naumem caywae AByXKaHaJbHON CHCTEMBI pe30HAHCHBIe yac-
TOTbl YCWIHTeNIeH MOTYT OTJIHYATbCS HA HEKOTOPYIO BEJIHYHUHY,
ONMPEACJTIEMYIO TOUHOCTBIO HACTPOHKH YCHJIHTENeH M cTaGHib-
HOCTbIO HX Napamerpos. OGO3HAYMM PACCTPOHKY Mex a1y pe3so-
HAHCHBIMH 4YaCTOTAaMH YCHJHTEJeH

Wpy = Wy == Q, . (21
Hecymas uacrora curnana oy Taxsxke Moxer OTJIMYATBCS OT Pe3o-
HAHCHBIX 4acToT KaHaJgoB. [Toaromy oBosnaunm paccTpolKky Mex-
JIy Hecymled 4acToToil CHIHajga M De30HAHCHON YacTOTON NepBOTO
KaHaJsa

Wy — Opy = Ky, (22)

TOT/la pacCTpOHKA MeXAy HeCylleH YacCTOTOH CHTHA/a M peso-
HaHCHOW yactoTolt BTOporo xanasa OyReT COOTBETCTBEHHO paBHa

Opy ~ W9 = R —Q, (cM. pHC. 3). (23)

Kpoye rtoro, momocer mponyckanus YCUIHTe el MOTYT OTJIH-
HaTbCst oAlia o1 Apyrol us-sza pasbpoca A0OPOTHOCTEIH KOHTYpOB.
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O603HauuM OTHOIIEHHe IIOJIOCHI BTOPOrO YCHIHUTeNss K  TIoJoce

[EPBOTO YCHIIHTENsE KOR(hhHIHEHTOM
p__ Awy

- Awy ’

(24)

TOTAA, €CJH [10J10Ca NEPBOro ycuauTeas 6yaer paBHa dw;=Ao,
TO IOJMOCA BTOPOTO YCHJHTENd 2A@,==BAw. B cooTBercTBHH

6(u), - Hof)

w, ) w ] @
—d o b *
L— 1~

Puc. 3. OTHOCHTeAbHOE pa3MelleHHe MO YacToTe Ko3(punueH-
TOB MepeJayH KaHaJOB H CNeKTPa HMNYAbCOB.

¢ 3THM KO3(Q(GHUUEHTH 4@ B BHPAXKEHUAX A1 4aCTOTHBIX
XapaKTEePHCTHK OYLYyT PASJHUHHL:

InS, 9 InS,

ay= TAw? i Gy= B33’ (25)
TaKXe PasjaudHo 6ylleT UM BpeMs TDYIITIOBOTIC 3alla3ablBaHHA!
V oninS, V 2n1n S,
ly =———; lpg=———, (26)

Ao BAw

YuutblBas BCe BHILIEH3JIOXKeHHOe, Koo(hbhUIHeHTs Inepeaayu
yCHIIUTENEeH Moc/e TOACTAHOBKH ©=Wo—--X MOryT ObITh 3allHCAHbl
B OKOHYATeJIbHOM BHJE:

Ky(0y 4 x) = Ky &7 8=/ 03508, (27)
Ky (00 4 %) = Ky @74 WHEm =@ fn, (28)
Gy (04 %) = —5— Unse * & (29)
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[Tocste noacranoskn Beipaxennii (27), (28), (29) B Bhipaxe-
e (15) u (16) moayuum:

S (%)= - U3, Koy Ky €™ &7, (30)
@p (%) = (Lo — ta1) X — Yo, (31)

rie o603HaueHo:
al=a?Q? - a2 (Q — Q)%
p=% +a+d,
g=2(a}(2 — 2) — a2,
b= (2 — )ty + 1.

YuureBas (30) u (31), sanuwmem supaxenue (17):

(32)

S e T PF T Gin (x — o) dx '
tg“‘)n = ’ (33)

o

T —px24gx

cos (Ax — ) dx

A=At + £, — t,. (34)

Hnrerpaanl, crosiide B 4HC/IHTEJNe M 3HAMEHaTeldc Bhpaxe-
st (33), Jerko GepyTcss MeTOJOM KOHTYPHOrO HHTerpHpOBaHust
11 UMEIOT CJedyIollue 3HAYeHHH:

00 (I:__)\a
- pe? : - . /)
X e” PP ¥ sin (e — Y )dx=e ? |/~ sin (—q— —_ 4)0>,
P 2p
. Py
— px? “4p _ )
g e PP T cos(x — ) dx=e, " 1/ = cos(aq—— {)O>,
P P

— oo

Takum obpazom,
rq
tgy, =tg <§p— — %)’

TO C€CThb:
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a BHIXOJAHOH 3(pdexT Ha Brxoxe ¢dazoBoro merexropa (11)

gr =22
bgRa —ao’ =y Aq
]/7’;— cos <moA:+ = q)o). (35)

4p
g= ?R—u— UKy Koy €
®a3a curnana (35) sanumeTcs B BHJE:

Ag
¢ = @t - 5= —

WM, YuHTHBan (32) # (34), moayuum:
a3(Q— Qo) —a} Qo
2

T
et

P == 0yl 4 A +

T #(Q—Q0—diq |
+mr%m[’ —— °+91—9%. (36)

T
5 tata

IMoncraBus B BhpaxKeHue (36) 3HayeHUs BXOLSIIIUX B HEro
napamerpos coraacuo (21), (22), (23), (24), (25) u (26), no-
JYUUM Clleqylolitee BhIpa)KeHue s (asbl:

©pa
w24 5 + wp; B S

® 1—
¢ = At T +Von Az: 15 +1|-
e+ Tl s+ +8

B
— ® 1—38
+ szl A:’ 1 — 1 “}'
3 : Q2 2 —
o (w+ - +9)
— (1—pg)n2
+Von — —, (37)
2 *1’3+—3‘+B
rae o0o3Ha4yeHo:
A‘Da = A_w_ )
VinS,
,  Tde?
T= Sms, (38)

Jist MpOCTOTBL PacOyMAECHUH TOJOXKUM, YTO o0a KaHajaa uMe-
IOT OAMHAKOBYIO IIOJIOCY NPOMyCKaHus, To ecth P=1, a paccrpoii-
Ka MeX1y KaHajJaMH MHOPO MeHblle KBHUBAJIEHTHOH IOJIOCH, TO
eCTh;
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Op — Opy <o,
TOrAa Bhipaxenue (37) CHAbHO YHpPOUAETCSH
oyt 4 0pg + wpy

0.  —Ax . 39
Afi:-] -']2+2 ( )
U3 3sr10ro BbhIpaxKeHis cJaedyeT, UTo €CaH IMOJOXKHTb

7> 2,

TO €CTb NPH JAHHOH AJHTEJAbHOCTH YMIYJibCa KaHAILI HMEIOT
WHUPOKYIO NMOJIOCY NPONYyCKAHUS <2Af > %), TO H3Mepsie-
Masi pasHocTb (a3 OyneT paBHA

Py = AT (40}

CJle0BaTe/1bHO, M3MepsieMast pasnocTs (as B ocHosHoM  Oy-
JACT ONpenesaThes Hecyllel uyactoTofi cUruasdga 1  BpPeMEHHBIM
CUBUIOM MEXKIY HMITYJIbCAMH.

Ecau xe NOJOXKHTB, YTO

< 2,

TO €CTb OPH AAHHOH AJIMTENbHOCTH MMIYyJabCa KAHAJbl HMEIOT
1
Y3KYI0 NOJOCY MNPONYyCKaHHs < 20f K —w), TO u3Mepsiemas

pasHocTb (a3 Gyner paBHa

SENTN ) (41)

OTkyaa cjeiyer, uto HM3MepsieMast pasHocTb (a3 B ITOM cjyuae
6yJer ONpeaessiThCsi Pe30HAHCHBIMH 4aCTOTAMH KaHaJoB H Bpe-
MEHHBIM CIBHIOM MeXIy UMIIY/JbCaMU.

Tax Kak H3MepsieMbiM IIapaMeTpoM sBJsieTcsi AT, To OYEBUJ-
HO, YTO JJIs €r0 ONpejeseHds HeoOXOAUMO 3HATb, KakK 3TO Cle-
ayer u3 Boipaxenu#t (40) u (41), aubo yacToTy NPUHHMAEMOro
cHrHasa, Ju60 PEe3OHAHCHYIO 4acToTy KaHasla ycuauteas. Jlo-
TyCTHM, YTO H3BECTHA YAcTOTa CHIHAJA, TOTAA /s JajbHeHIIuX
paccyX/leHuil yAo6HO BbIpaxeHHe (37) mpeoOpasoBaTh C/aeRYIO-
1HM 06pasom:

s—a(l+8) 1—5  t—a(l45)
PE® {A”F A mrETT T tM[g_ 5T @(n‘za=+p=+1)}}’
(42)
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rae o603HaueHO:

3= S
Wo
=S
@o
Bripaxenue, crosmee B ¢GHrypHeXx cko6kax, 0603HaYHM
yepes :
At, = At 4 Ar, — 1,
rae:
8 —a(l4p7)
1—8 8—a(l+f)
to=tn | = 5 = SEEE D | (44)
W3 Bupaxenus (43) BHAHO, UTO JONOJHHTE/bHLIH BpEMEH-
HOH CIHBHI At, 06GYyC/OBJIEH HEHAEHTHYHBIMH HCKAaXECHHIAMH,

‘BHOCHMBHMH B HMIOYJbCH IIpH NPOXOXAEHHH HX 4Yepe3 yCH-
JIHTEJIN.

HenaeHTHYHOCTD HCKaXKeHHIl ONpefeisieTcs paccTPoiikaMH 8
H 0, a Xapakrep HCKaxKeHusi olpenessercs IlapaMeTpoM 1), TO
eCTb 3aBHCHT OT NOJIOCH H JJINTeJBHOCTH HMITyJbca (CM. BhIpa-
XeHHe s m). KpoMe Toro, At, 3aBHCHT OT CaMoOii M3MepsieMOH
BeJIMYHHbI AT W, cilefloBaTe/bHO, Oyler U3MEHATBCH ¢ H3MeHEeHHeM
nocjaeqnel, JlONOIHUTEVIBHBIH BpPeMeHHOH CABUr AT, BHOCHT IO-
TPellHOCTb, KOTOPYIO HeJb3si YCTPAHHTh, TaK KakK 3aKOH H3MeHe-
HHsT At MOXeT ObITb CaMblii PasHOOOGDA3HBIl B NPOLECCE  H3-
MepeHHUs.

Yro Kacaercs pasHOCTH BpeMeH TPYIIOBOro 3anasiblBaHHA
younureneil o, (44), T0 oHa oOnpeleaserTcs HEHACHTHYHOCTHIO
KaHaJ/lOB YCHJIeHHS, YTO YUHTHIBaeTCsi paccrpoiikamu 6 u a, pas-
HOCTBIO TI0JI0C TIPOIYCKAHHSA YCHJIUTeJel, YTO YUYHTHIBAeTCS KO3(-
¢HIMeHTOM P, BEJMUHHOH BPEMEHH TPYINIOBOTO 3alas3fbiBaHuA
VCHJIHTeNsl, a TaKKe HEeHIEHTHYHBIMHY HCKAXKEeHHSIMH, BHOCHMBIMH
B UMITYJIbCBHI TIPH TIPOXOMKAEGHHH HX uepe3 YCUJIHMTENH, XapaKTep
KOTOPBIX, Kak H HJs At,, onperensercs mapaMeTpoM 1.

Eecan nepen usmepeHueM Ha BXOAbl YCHAMTE/NEH [DOAATh
HMnyabcH B (ase, T0 ecth npu At=0, To BEJHUHHA NOKAa3a-
HHA WHIKKaTopa ¢dasoMerpa Oyner pasHa f,. [locae uero
HEOGX0AMMO JH60 NPOCTO Y4YeCTb BEJHUHHY f,, MPH Aalb-
HeAWHX oTcueTax, JHOO TaK ANOALCTPOHUTb YCHJHUTENH, YTOOH!
tyy=0. Urto xe kacaeTcf NOTpeIHOCTH 3a cueT Az, TO ee,
KaK 3TO YyCTAaHOBJIEHO BhHIIE, YCTPAaHHTh TaKUM o0O6pasoM

Az, = Ax (43)
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Heanss. [ToatoMmy 1Heo6XxoAMMO NPUHUMATL MEPH K ee YMEHb-
UIEHHIO.

Ha puc. 4 mpuBenenHa 3aBUCHUMOCTL OTHOCHTEJBHON BeJUUHHBL
BPeMEHHOIT MOorpelHocTy | or o000LieHHOro napaMerpa mn, rie
Az,
. Atd
Flapamerpamu ceMeiicTBa KPUBHIX PHC. 4 ABJAAIOTCA KO3~

(QHIOUEHT B H OTHOUIEHHE ——

KpuBbie pacCyHTHIBAJHCH IO

5
dhopuyne:
l—— (49
0
LT RS B (45)
KOTOpasi MOKeT OBITh JErKo I0JyYeHa H3 BhIpaKeHus (44).
{
&
)
15N
08
A\
0
<=0 08
asé\t\ X
! \\
£08 EESSSS I
“laus pro8_2——1 S e e X
.—F.’ Oﬁ /
i
-05p=pe! £
I 4
-0 /!
rg"z =08
af -
oY) .

Puc. 4. 3aBUCHMOCTb OTHOCHTEIbHOH BEAM4HHBl BPEMEHHOH mnorpeu-
Az, Ao

HOOTH 7 = 73 OT OGOOIIEHHOTO HapiMerpa ) ==
Atd v

V== IJK pa3-
21HSA
. Aui « Qo
ANUKBIX 3HAUEIUA § = 2= H 5=
1

U3 puc. 4 caenyeT, uto ¢ yBeJHYEHHEM 1) BeJHuMHa 7 ObICTPO
nmagaer ¥ crpeMurcss K Hymo. C yBeJuueHHeM 1) 3aBHCHMOCTb Y
or P Takke ObLICTPO yYMeHbLIAeTCs ¥ MaJjio CKasbiBaercs Ha 06-
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weM pesyJbTare npu GoabLIMX 3HaYeHusx 1. Tax, Hampumep, 415
ONTHMAJbHO} MOJOCH NpOnycKaHus ycuauresas [10]:

p 1,3
zAfOnm"-_— b ’

3HaueHHe 0606IIEHHOrO MapaMeTpa % (IpH HepaBHOMEPHOCTH
YaCTOTHOM XapaKTEPHCTHKH Sa=}'2 ):
Awt
9

Noam = m =

TIPH OTHOCHUTEJIbHOH paccTpoiike Mexay Kanadamu 6=0,02;
NP OTHOCHTEJBHOH paccTpofike YacTOTH curHala a=— —0,2;
TP OTHOLIeHHH MeXAy NosocaMHu npomyckanus P==0,8, Besn-
yuga =1,02. :
Orciona:
A 1,025=0,02,

At

TO ecTb TNOTPELIHOCTL B Onpesesienun At Gyaer nopsaka 2%.
CaenoBaTesIbHO, IJI1 YMeHbIUEHHs MOTPelIHOCTH Heo6XOAHMO
6paTh LIMPUHY IIOJIOCH TIPOTIYCKAHHS YCHJHTes st Oodblle ONTH-
MaJIbHOH.
Ecian n3BecTHa pe3oHaHCHasi 4acToTa ONHONO U3 YCHJIHTEJEH,
TO JJIsi aHaJu3a yAoGHO npeoGpas3oBaTh BhHIpaxkeHue (37) cJae-
ayromuMm obpazoM:

13320, + 8
# = oy {ar 00 T —
1—3 nflay -+ 5,
—tn| = 5~ @ErEEY ) (46)
raie o603HauyeHoO:
3y = ——,
mpl
Q
a, = w:l .
Bripaxenue, crosmee B PUrypHbX ckOoOKax, 0603HaAUUM
yepes At :
At, = At | Aty —£op,
e 2pra; 43
n'pta, 1
A‘Cm = Ax W’ (47)
18 1 B2a; + B,
fon =t [ 4= = — sma | (“48)
6* 83
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Tax kak BeswunHa f,,; (48) MoxeT 6bIThb yuTeHa, Kak 3To OHI-
JIO YKa3aHO Bblllle, TO OCTAHOBUMCSI TOJIbKO Ha PacCMOTPEHMM Be-
JIUUHHBI AT 4.

W3 Buipaxenus (47) BHHO, YTO JOTOJIHUTE/BHEIH BpPEeMEHHONH
CABUT OGYCJOBJEH, KaK U TIpexKiAe, HEHJSHTHUHBLIMH HCKaXKeHHs-
MH, BHOCHMBIMH B HUMITYJbCHl NIPY MPOXOXKAEHHH HX Yepe3 YCUJIH-
TeJH, M TIPONOPLMOHAJEH CaMoil WU3MepsieMoil BeanunHe AT.

2
0'4 = T, W
—'=2 /1
3,
03 ol
02 -
18/ |Fo .,
al 2 |9,
'ﬁ- s S
0 A\ I
NN 3 4(1,,. ¢ § 9 W U Iy
-07 \‘\\% A
]
02 3"
-03 ﬁ?\
.\
~04

Puc. 5. 3aBHCHMOCTb OTHOCHTEJAbHOH BEeNHYWHH BPEMEHHOH morpel-
AT, 606 Tiw

HOCTH ¥; = 7>~ OT 0006IIEHHOrO napamerpa M= ~—=——— ans

Aty Y2In'S,

. . Awy ay Qo
a3NHYHBIX 3HAYEHHHA 3= ——— H 5 = .- .
A
) 0y Q

i

Ha puc. 5 nmpeacras/ieHbl KpUBble, ITOKa3blBAKL{e 3aBUCH-
MOCTb OTHOCHTEJLHOH BPEMEHHOH MOTPeNIHOCTH ¥, OT O0OOLeH-
HOTO mapameTpa m, rae
4z,

Atd,

1=

Mapamerpamu cemelicTBa KPHUBHIX PHC. & SBAAIOTCHA KO3(h-
a

¢uuent B u oTHomenue -. KpuBbie PacCUHTHIBAIHCHL IO
1
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dopmyse:
a4
w3 — 41
3

wR+ P+l )

1=

KOTOpPasi JIeTKO MOXKET ObiTb IIOJIyYeHa U3 BhIpaxeHus (47).

W3 xpuBHIX puc. 5 cJjelyeT, 4TO ¢ yMeHblUeHHeM Ilapamerpa
1 OTHOCHTE/IbHAsi NOTPElIHOCTh CTPEMHTCS] K ONPENeNeHHOH Besd-
yune. [IpyyeM H3MeHeHHe HecylleHl 4acTOThl CHrHajga o) CKasbl-
BaeTcs Ha BEJHYHHY MOTPELIHOCTH TeM MeHbIlle, ueM MeHbille Ia-
paMeTp T, TO €CTb YeM yKe IOJ0Ca INPH AAHHON JJIHTEJIbHOCTH

1
uMIyJbca (deM MeHblle 2Af Mo CPaBHEHHIO C -—-).

[Tpu yBenuyeHHu napameTpa m IMOrPeIIHOCTb Y, XOTs M yBe-
JHUABAETCS, HO CTPEMHTCA K olpelesneHHOMY 3Hawenuio. [lefict-
BUTeJbHO, eC/IM B BbIpaxKeHuu (49) NOJENHTL UHC/AHTEIb H 3Ha-
MeHaTes b Ha 12 ¥ yCTPEMHTH 1~>0Q, TO HOIYYHM C/elymolilee 3Ha-
YeHye Npejesia BEJIHYHHE Y1

gy L
. — i 61 'q’ =_a!_= QE
h,f,:f’ 1,1.".1. . 1+ 3y Q
-ql

Orciofa cJefyer, 4to MyThb K YMEHbLIEHHIO IOTPEIIHOCTH Yy
34KJI0YaeTCs] B YMEHBLIGHHH OTHOCHTEJNbHOH PacCTPOMKM CHTHA-
Ja ai.

OIHHM H3 METOJOB YMEHbIUeHHs «) SBJISETCS MeTon ABOHHO-
ro mpeo6pasosanusi uactorsl [9]. Ilpu sTom BCe M3MepeHHs NPO-
H3BOASTCS HA YacTOTe MECTHOIO KBAapIlOBAHHOrO reTepoAvHa.

PaccMOTpHM BOTIPOC MOrPELIHOCTeH, BHOCHMbBIX B H3MepAeMyio
pasHOCTh (a3, NPH HAJHYHH BHYTPH HUMIYJbca YacCTOTHOH MOZY-
JIAIUH,

CIeKTp BHICOKOYACTOTHOIO HMIYJBCa C  KOJIOKOJIOOOpa3HOH
oru6aommeil Npu HAJHMYHH YACTOTHOH MOAYJSIUH BHYTPH HMITYJIb-
ca HMeeT He OuUeHb CJIOKHOE BhIpaXKeHUe, eCM JAOIYCTUTb, YTO
MOJYJISLHs TPOH3BOAMTCS MO JHHeHHOMY 3akoHy. s AMUYJb-
ca BHAA:

_{_ 3

f(&)="Une =) cos(m0t+_‘;§l t-+eo), (50)

rae A — geBHaliHsi 4aCTOTHI.
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CnekTpasbHas (QYHKIHS 00CJ€ 3dMEHB NEePEMEHHOH @ ==
== @y + X MOXeT ObITb 3aHCAHA CJERYIOHM 06pa3soMm:
[P ——— - T,.X’
G, (0) = L Uyt f_E e R
4 2 " 1/ Y AR £ &
__deme s L aretg =2 ]
2(A%Ri44) T3 T 2 TAQ
(51)
[Tonctasup 3Hauenuss Ko3(hGdOHUHEHTOB Mepefaud COTVIACHO
(27) u (28) u moayueHHyO CIexkTpaabHy (Gyrkuuio (51) B BH-
paxenus (15) u (16), nomyuum:

J[’n
e

NU% ™ Koy KO? —ag - paitgx =~
S (JC) = ?ﬁﬁz e s (02)
op (%) = (Lo — L) X — by, (53)
rae:
ag = (l% 93 ’if ag (Q - 90)27
. 213 . 2 | 2
Pi= AQ? 4 4 Tata (54)

g=2[a}Q — ) — aj Q)

d?n == Q- Qo) to:v } Qo tnl-

CpasHuBas pbipaxeuust (54) u (32), HeTpyIHO 3aMeTHTb, UTO

OHH OTJIHUAIOTCS TOJMBKO KoadpuuuentoM p. OTciofa cjaenyer, uTo

Becb BBIBOJI, CHEJAHHBIH BbIlle AJS TOJYUYeHHs] BBIDAXKEHUS Bbl-

xoaHoro addekra ¢asoBoro jgerekropa (35), ocraercst Clnpapel-
JHBHIM H B LAaHHOM cJyuae

2 \2

R UL Koy Koy L —a, . M

_ DR Up v KuKn L cos < wpdt + 5= — %)- (55)
R,V AP+ 4 P ”

Orcrona dasza pasHa

g

¢ = wyldt - Top, $o

uau yuutoiBas (34) B (54)
a}(Q —Qo)—a] Q
212 2 2
AD™M? + 4 tarta

2 A a?
F(tyg— ty) | - 2O QDJ—-QL‘M. (56)

27 2 2
AQ¥t? 14 +a+a

@ = oAt - At
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MonctaBus B BEIpakenue (56) 3HaueHys BXOAANIMX B HErd
napamerpos corsacHo (21), (22), (23), (24), (25) u (26), moay-
yuM cJefyiolllee BEIpaxeHne s (asbl, KOrla W3BeCTHA 4acToTa

CHrHaJa:
0 a (148
o =0, {8+ 0@+ ) I mETY
1— 3.4 3 4a (1 2
a3 s_pbs _waa0am ) 7)
5 s et arm e

rie oGo3HaueHno £=A4Qx.

O603HauMB BhHIpaXKeHHe, CTOAlEE B QUIYPHBIX cKoO6Kax,
yepe3 Art,,, MOAYYHM, 4TO
Ac,, = At} At,, — topas

rae
2 4a(l+ 6
Ar,, = At (2 + 4 , 58
=) T e ©9)
_ 1—p  B44 C3—a(l48)
t"”“_t“[a B B 4n’B’+(1+3’)(E’+4)]' (59)

Ha puc. 6 npuBeseHa 3aBHCHMOCTD OTHOCHTEAbHOH BeaH-
YHHH BPEMEHHOH NOTPEIHOCTH Y, OT 060011eHHOTO Mapa-
meTpa M, rae

Atpy

To = Atd

KpuBbe pacCUHTHIBAJHCH MO (opmyre

- 1—— (145
w=EH) e aTm e

(60)

noJyueHHOH H3 BbIpaxKeHHs (58).

I'lapame'rpaMH ceMeicTBa ABJSIOTCA OTHOUICHHE —;— H KO-

sdpdunuent &= £Qt. Jlas BceX KPHBHIX NapaMerp B=1.
CpaBhuBasi KpuBHEe PHC. 6 ¢ KPHUBEIMH pHC. 4, HETPYAHO
YCTAHOBHTb, 4TO XapaKTEP KPHBHIX OCTAJCH MNPEXHHM, HO
TOJbLKO 9eM 6oJblie AeBHalHs, TO eCTb ueM OoJublie &, TEM
GoJee TMOJOro HAyT KPHBHE H, CJEAOBATENbHO, TOrpell-
HOCTb Bo3pactaer. OTO BO3pacTaHHe TeM CHJbHEE, 4YEM

6oNblue OTHOLICHHE —;—.
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Eciu xe usBectua 4acToTa OAHOrO H3 KAHAJOB, TO BHIpaXKeHHe
it $asbl Moxer OBITH 3allHCAHO B crIenyouem Buae:

_ 4n3ay + 8y (82 + 4)
P {A‘ T T armET Yy
1—5 1 41330, 5, 81 4+ 4)
—tu 8~ T mrormetr). 6D
3
g¢ _
152
03 s
b
02 // 5"/40 1 -
o \\
0 “\\‘

\&\ 3\4 7 8 9 [ "
-ar ‘\\\\ 7 £xe
02 N —— T ‘?"L

\ \\5‘.0
43 I )
N
\MK. “\:\\‘ 152

04

Puc. 6. 3aBHCHMOCTS OTHOCHTEABHOH BENHUMHN BPEMEHHOH morpeu-

HOCTH Any 0T 06061wenHo at o
y = LHIeHHOro na eTpa = —— N
W= Tae P = as, *
s el Qo
Pa3NMYHBIX 3HAYEHHH &= AQt u = = o) npu 3 =1,

O6038auyum BhIpaxeHue, CToslee B (UTYPHBIX CKOGKax,
yepes Art,,,: ,
Aty = At 4 A, — tOp-m

rae
4120+ 8, 01+ 9)
Yo = A S TR @ T (62)
I=5 1 @)
fo = f [y = 52 - e G
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Ha puc. 7 mpuBesiena 3aBUCHMOCTb OTHOCHTENBHOM BEJHYHHLL

BPEMEHHOH NOrpelIHOCTH
Aty

Ta1= Ay,

oT oboflueHHoro napaMmerpa 1.
Kpusble PacCUHTHIBAIUCH N0 (QopMYyJe:

47pg3 % Ny
_ 1
N (DY CE

KoTopasi Jnerko BuBOAHTCA H3 (62).
MMapamerpaMH ceMeHCTBa KPHBHX SIBAAIOTCA OTHOLIEHHE

Ly kosthodunment i Bce xpHBHE MOCTPOEHH ] p=1.

(64)

61
" \
v
143
\Q
NN\
* \\g-? —_—
a5 2 N \\
'\
N
R e e e e e e 7
W22 v D =l
-
0
Gt |
~10 //1
L5
-3
iad
Puc. 7. 3aBHCHMOCTb OTHOCHTENbHOH BEAHUHHBI Bpeuenugﬁ norpei-
ATpyy ___tAov
HOCTH Ty = "J3 OF 0606IeHHOr0 IapaMeTpa M = -—————}/m
a Qo
pa3AMuHNX 3HaueHHA §=3Qc R ETalro} npu 3= 1.

CpapHuBAs KPHBbIE PHC. 7 ¢ KPUBBIMH DHC. 5, HeTpYyAHO ycra-
HOBHTb, YTO XdapakKTep KPHUBBIX OCTAJICH NPEXHHUM, HO TOJNBKO YEM
Gouibllle JeBHALlMsl YacTOTHl, TeM OoJiee NOJIOTO WAYT KPHBHIC. He-
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TPYAHO NOKas3ath, 4TO Mpeies, K KOTOPOMY CTPEMHTCS MOrpeli-
HOCTb TIPH 7=+ 0 | OCTAJICH IIPEKHUM:

2
43:_2'!__*_.&_‘1;_4.
limy,, = lim 21 1 =% Q
et e, AHBEY T w T s Q
i _‘—_*——1},]

[Ipu nanbHelinreM paccMOTpeHMH BbIp XK eHHUiL (35), (32) nu
(34) HeTPYAHO YCTAHOBHTH, WTO MOIPELIHOCTD H3MEDEHHs] BbI3Ba-
Ha HC TOJDbKO NOTPEIIHOCTHIO, 3aK/II0UeHHOHl B (hase CHrHAJA, HO
H H3MEHeHHEeM aMILIHTYAbl CUTHAJa NMPH H3MEHEHUH NapaMeTpoB
YCUJTATEJIST H, YTO CaMoc IVIaBHOC, TIPH H3MCHEeHHH caMoli  H3Ma-
psteMOll BeIMUMHEI AT.

OaHuM H3 CHOCOGOB, ¢ MOMOUIBIO KOTOPOrO MOMKHO YCTPaHHUTD
BIHAHHE M3MEHEHHsT AMIUIMTY/Bl HA Pe3y/bTaT H3MEDEHHS, §53-
JISICTCST METOJL ABYX (Da30BBIX JETEKTOPOB. DTOT MeTOHd 3aKJIO-
HAETCst B CJEIYIOUIeM: Ha BBIXOJE CHCTEMBl CTaBATCH Ba (aso-
BBIX ZETEKTOPAa, KaK 3TO MokaszaHo Ha Guok-cxeme puc. 8. Ha

Pazobeni
Yeunumens
- T demexmp
Vimmy s, KaHaae
2creparop

Bpemenran sadepina Yeunmamens Dasoberi

I 1

Puc. 8. Brok-cxema ycrpoiictsa ¢ asyms $pazoBuMu 1etexTopaMu.

OMUH (Aa3oBblil JeTeKTOp CHTHAJLI ¢ BBIXOJOB yCUJAHTEe  I0-
AAIOTCA HEMOCPEACTBEHHO, a HAa BTOPOH (hA3OBBHI JIeTeKTOp oM
13 CHTHAJIOB 1I0]aeTest co cagurom no dase xa 90°. B stom  cay-
1ae TOKasaHHs NMepBoro (hasoBoro jerexropa GyAyT MPONOPLHO-
HAJBHBL KOCHHYCY pasHOCTH (a3, BTOPOrO — CHHYCY —pasHOCTH
¢as. OrHolweHns 3TuXx nmoxkazawiii naer TaHTellc pasHocTH (as,
KOTOPBIi He 3aBUCHT OT AMIUIMTYIBI IIPH CHHyCe M KocuHyce. Ho
IpH 3TOM BO3HHKAeT Npobjema casura no (ase HMITYIBCHO-MOY -
JIHPOBAHHOTO CHrHaJMa 6e3 HCKAMKEHUIL.

Ecan usmepenue npoussonres wa pamnoyacTorax, To Haubo-
JIe¢ TIPOCTHIM CHOCOOOM SBJASICTCA 347eDIKKA OAHONO U3 HUMIYJIb-
COB C TIOMOIIBIO KOAKCHAIBHOrO Kabess Ha BpeMs:

P 1

2w, 4o

At, =
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MOXHO MPEJOKUTL ellle PAX METOLO0B, ¢ INOMOLULLI0 KOTOPHIX
MOXKHO H3MeHUTb (asy UMINYJbCHONO CHTHajla Ha 90°, HO fpac-
cMaTpHBaTh ITOT BONPOC B HAcTOslledl CTaTbe He NPEACTABJIACTCH
BO3MOXKHBIM.

U3 BCcero BHILIEU3JNOKEHHOrO MOXKHO CA€JIaTh CJEAyIOline Bhi-
BOJbL.

OCHOBHbIM HMCTOYHHKOM TIOTPEMIHOCTA H3MepeHHs BPEMEHHOTO
C/BHra MEX1y BbBICOKOYACTOTHBIMH —HMIyJbCaMU ¢azomerpuye-
CKHM METOMOM M3-3a HEHIEHTHYHOCTH [PEeABAPUTENBHBIX YCHJIH-
Tesell sIBJSIeTCSl pasHoe BpeMsi IPYTIOBOTO 3aNla3[bIBaHHs yCHJIH-
resell. Kak Obliio IOKa3aHo BbIlle, OHO MOXET ObITE  Y4TEHO
npeABapHUTeJbHON TapUPOBKOH BCEro yerpoiictBa. Uro xacaercs
NOrpelHocTy AT,, KOTOpas ABJSETCs GyHKIMeH H3MepsieMol Be-
JMYMHBl AT, To TNpH CTAGHJbHOM M0 YacTOTe HCTOUHHKE PMITYJIb-
COB OHA MOJKeT ObiTb CBeleHa K HeGOJbLION BeJMuHHe YyKe IpH
ONTHMAJIbHON TI0J0Ce HPOMYCKaHHs NPeIBapHTEJBHBIX — YCHJIUTE:
jeii. Ho Ha npakTHke yacTo ObIBA€T TaK, UTO HMCTOYHHK BBICOKO-
YACTOTHBIX HMMITY/IbCOB HecTaOueH IO 4acToTe. B stom cayuae
OTPeIIHOCTb AT, MOXKeT BO3PAacTH u AJId ee yMeHbIlIeHHsi pPH-
JeTcsl CHJIBHO YBEJNHYMBATb IIOJIOCY MPOMyCKaAHHMs npeaBapHuTelib-
HBIX YCHJIHMTEJEH, UTo SBJISeTCs HEBHINOJHBIM C TOYKM 3peHHd Io-
JIydeHHs HeoOXOAHUMOTO koahduumenta ycujieHuss H ¢ TOUKH
apeHisl COOTHOLIeHHUsT CHTHAJIa K WIYMY.

[TosToMy HEKOTOPBIl HHTepec MPEeICTaBJsieT BOIMPOC CyKeHHs
moviockl TponyckaHusa. Ecau B3sTb 32 OCHOBY pe30HaHCHYIO Yac-
TOTY YCWJIUTEJs W YMEHBUIATh MOJIOCY NIPOMyCKaHHUs, TO, KaK BHA-
Ho u3 rpadmkos (puc. 5), TOTPEIHOCTH At,, yMeHplIaercsi MPH
W3MeHeHn 4acToTbl curHata. Ho mpu yMeHblIeHHH TOJIOCH po-
MycKaHusi HeoOXOJUMO YUYUTHIBATH HeKoTopble (aKTOpHL. ¥YMeHb-
lllenHe [OJOCH! MeHbllie ONTHMAJbHOIN BeleT K YMEHBIICHHIO aM-
MJIMTYAbl HMIYJIbCA, KOrJa Koo(M(UIMEHT YCHJIeHHsT Ha OMH Kac-
Ka/ JNOCTHIHET KPHTHUECKOTO 3HAYeHUs. VMeHbilleHHe TIOJOCH Be-
T K yMeHbIUEHHIO CTaGHIbHOCTH (a30BBIX XapaKTePHUCTHK MPen-
BapUTE/IbHBEIX YCHIUTeJell H3-33 YBEJUUCHHA KPYTH3HBI TOCJ]en-
Hpx. HakoHell, yMeHblIeHHe IIOJIOCH IPHBOAHT K yXyMILIEeHHIO CO-
OTHOLLIEHHS CHTHAJa K UIyMY, YTO KOHEUHO HeOOXONUMO  YUUTDI-

3

BAaTh, XOTSl 3TOT BOTMPOC B HACTOSAIICH paboTe U He aHANH3H-
pyercs.

W3 mcero CKaszaHHOTO CJEAyer, 4To OCHOBHOfl NPUYHHOH MO~
aBJIeHHsT 6OJBIION BeJuuntbl AT, ABJIACTCA HecTabHJIBHOCTL 4aC-
totbl uMmyabcoB. HauGosee peasbHOfi  Mepo#l GoprOBI ¢ HeCTa-
GHJILHOCTBIO YACTOTHI SBJASETCS BOitHOe INpeobpasoBanHHe 4acTo-
ol [9], TO eCrb M3MepeHHe PasHOCTH ¢a3 Ha yYacToTe MeCTHOro
reTepoJHHaA.
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JNETEKTUPOBAHHE PAJHOHUMIIYJIbCOB
B NMPUCYTCTBHU JNEACTBYIOILEIO
FTAPMOHHYECKOIO KOJIEBAHHS

Kano. mexn. nayx 10. 11, bopucos.

. BBegpenHne

Ilpu 1eTeKTUPOBAHHH PaJHOHMIIYJILCOB B NPHCYTCTBHH Hempe-
PHIBHO JeHCTBYIOIIErO FrapMOHHYECKOTO KoJleOaHUst OOHapyKHBAIOT-
C HCKaXKeHHsi OrubalolMX HMMIYJbCOB Ha BHIXOJE JeTeKTopa.
PeaysibTaT [NETEKTHPOBAHHA B 3TOM CJydae 3aBHCHT OT CBOHCTB
HeTeKTOpa, OT OTHOLIEHHs AMILIMTYA Ha BXOJe HeTeKTopa M OT
Pa3HOCTH HECYLIMX YacTOT CHrHaJa M HelpepBIBHOTO KoJeGaHHS.

BesenctBHe TOro, uTo IeTEeKTHPOBaHHe MOXET IPOHCXOAMTD,
KaK IpH MaJjoi CyMMapHOH aMILVIMTY/Je Ha BXOJe JAETEKTOpa, Tak
H TIpH OOJIbLIOH, NMpH OLEHKe HCKaXXeHMH CJelyeT pPacCMaTpHBaTh
ABa CJayyYasi—pPeXHUM KBaADPaTHYHOTO H DPEXHM JHHEHHOro AeTeK-
THPOBaHHA,

lle'rel('rnponanue CHJbHBIX CHIHAJOB

[Tpu nerekTHpoOBaHMH GOJBIIMX CYyMMAapHBIX aMILUTHTYJ Xapak-
TEPHCTHKA JETEKTOpa MOKeT OblTb aNNpOKCHMHPOBaHa JIMHEHHO-
JIOMaHOH.

[pu melicTBHM PAAHOUMIIYJBCOB W HENPEPLIBHOTO KoJeGaHHs
Ha BXOJ [eTeKTopa MOCTylaeTr CyMMapHoe KoJebaHHe, KOTOpoe
MOXHO MpPEACTaBUTb B CJAEAYIOLIEM BHIE:

Us(?) = U, (2) cos (ot + o) -+ Us () cos (wuf + bo) =
= Uz(¢) cos ®(2), ¢))

snech: U,(f) — MrHoBeHHOe 3HaueHHe orubalomed HMnyabc-
HOTO CHUrHaJna;
U, (f) — MrHOBeHHOE 3HayeHHe orubaiole:d HenpepB-
HOro KoJeGaHHs;
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U:(f) — MrHOBeHHOE 3HaueHHe CyMMapHO# orubaiouiei;

® (f) — MrHoBeHHOE 3HAYeHHe (asbl Pe3yJbTHPYIO-
UIero KoJjeGaHHs;

®,, 0, — HEeCyLIIHe 4aCTOTH CHTHAJa M HENPEepPHIBHOTO
Koae6aHHsi, COOTBETCTBEHHO;

%9, Yo — HauaJpHBle (a3l BHICOKOYACTOTHHIX KoJseba-
HHIA.

o3

MrHoBeHHOe 3HAUeHHe Pe3y/bLTHPYIOLEro HANpsKeHUs Ha Ha-
rpy3ke JeTeKTopa paBHO:

Uy (t) = k,Ux(9),

rae k, — KoahbhuuMeHT nepesaud AETeKTOpa, NPHHAMAEMBIH
NOpH AaJbHEHIIHX pacyeTax PaBHHIM €IHHHIIE.
MrHoBeHHOe 3HAaueHHe Orubamouieil Pe3yvAbLTHPYIOLIETO Ha-
OpsKEHUA onpenensgercd CJaeNyIOUlHM BblpaxKEeHHEM:

Us(t) =V U2() + U:(H) + 20, (H Uy (Hcos 1 (E) ,  (2)

rue
1(8) =0y — @) £ 4 (99— §y). 3)

[Tpu Hasuuuu HenmpephIBHOro KoJieGaHWsi MTHOBEHHOe 3Haue-
HHe TpHPALUEeHHs] HANPSKEHUsT Ha Harpyske JIeTeKTopa B MOMEHT
JIeHCTBUSL UMITYJIbCHOTO CHTHAJia PaBHO:

AU, (t) = Us(t) — U, (1).

OTHOCUTE/IbHOE TIpUpAlleHHe HAMPSKEHUs! TIPU 3TOM ONPeAesUTCS
caenywoieii Gopmyaoi:

§(t)= =V 1 ¥OFE@cosy — &), ()

rune
E(O) =g -
u(f)

W3 ypaBHeHusi (4) caeayer, UTO MIHOBEGHHOe 3HaueHHE OTHO-
CUTEJNLHOrO NMpHpAallleHHs HAmpsixKeHHsl Ha Harpyske IeTeKTopa 3a-
BUCHT OT (popMbl orubarouleil CHrHaJja, OT OTHOLUEHHS aMIJIHTY[X
curHana M HeIpepbIBHOTO KoJseBaHWust Ha BXOJAe MEeTCKTOpa, TakK-
JKe OT PasHOCTH (pa3 HX BBICOKOUACTOTHBIX KoJeGanuit. [Ipenro-
JIOXKHM, UTO ® =@, a (asza HempepbBHOro KojaebaHUH TO-
CTOsIHHA B TEUeHUe BCEero BpeMelH AeHCTBHA OTAENLHOro pajHo-
uMmnygabca. BBUAYy TOro, uTo MexAy 4acTOTOH HelpepbiBHOro KoJe-
GaHHs M 4acTOTOI CJIeJOBAHHSI PAJHOUMIYJBCOB He TMpe/Noa-
raeTcs HHKako#l (YHKUHOHAJLHOH 3aBHCHMMOCTH, HavaJbHasd pas-
HOCTb ()a3 MeXKJYy BLICOKOUACTOTHBIMH KOJMeOaHUSIMH MOMKET CUH-
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TaThCs CaydaifiHON BequuuHOd. DrTa pasHocTb (a3 OyAer NpUHH-
MaTh Jio6ble 3HaueHus B npenenax or 0 mo 2m, MOAYHHSASCH PaB-
HOMEpPHOMY 3aKOHYy pacnpeleseHus BeposTHocTell. Ilpn ykasaH-
HBIX YCJIOBHfIX ypaBHeHHe (3) NpHMET CJAENYIOLIMWHA BHA:
1= — o) = 0 =27
[lpu chesaHHbIX AOMYyNIEHHSX MOXKHO CYHMTaTh, YTO BEJHUHHA
g(!) 3aBUCHT TOJbBKO OT OTHOIUEHHS aMILIUTYA Ha BXOJe AeTeK-
Topa u OT ¢opMbl oruGaiomeit curuana. [Ipu BosxeHcTBHH Ha ne-
TEKTOpP PaJHOUMIIYJIbCOB C IPSMOYroJbHOH orubawouieir u Hemnpe-
PLIBHOrO HEMOJYJHPOBAHHONO KOosMeOGaHHs ypaBHeHWe (4) MOXKeET
ObITh AOMOJHUTEJIbHO YIMPOLIEHO:
g=1V1+E}2%cosy—E. (5)
dopmysa (5) sIBJIAETCS MCXORHOU JAJIA MCCJIENOBAaHHsi MpOLeC-
COB, MPOUCXOASIINX B JETEKTOpPe NPH BO3NACHCTBHM Ha Hero pa-

JIHOUMIYJIbCOB B NPHCYTCTBUH HeNPEpPLIBHOTO rapMOHHYECKOro KO-
aeGanus. Ha puc. 1 usobpakeHa 3aBHCHMOCTb OTHOCHTEJbHOTO

R N e

S = /4 {/

\
Puc. 1. 3aBHCHMOCTb OTHOCHTENHLHOTO NMPUPALIEHHs] CHTHANa ¢ OT HavaabHOM
pasHocTH (a3 | npH JTHUHeAHOM NETEKTHPOBAHHH.

npupallieddst CHrHaJa ¢ OT HayaJbHOH PasHOCTH (a3 Y IpH pas-
JIMYHBIX 3HAUEHHsIX OTHOLUEHUS aMILIMTYA Ha Bxofe. M3 paccmor-
peHusi 3aBHCHMocTell puc. 1 ciefyeT, 4TO NPH JAETEKTHPOBAHUH
PagMOMMIIYJIbCOB B IIPHCYTCTBHM * HEMPEPBIBHOTO  KoJebaHHs
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BO3MOXHO [MOsIBJIeHHe NAapasHTHOX aMIVIMTYAHOR MOAYJALMH IO
C/y4yaHHOMY 3aKOHY M, TIPH JOCTATOYHO GOJIBIIIOM OTHOILUIEHHH aM-
IVIUTYABl HENpEpLHIBHOTO KoJjiebaHWs K aMIUIMTYJe CHrHaja Ha
BXoje AETEKTOpa, NOAaBJeHHe HEeKOTOPOTro YHCJIa HUMITYJILCOB.
Ias cucreM MMIyJbCHOH MONYJALUMH, UMEIOMIHX B CBOEM CO-
CTaBe INOPOroBOe YCTPOHCTBO, HCKa)KEHHsI YKa3aHHOTO BHAa He
ONacHH JIO TeX II0op, MOKa MHHHMaJIbHOe 3HaueHHe aMIVIHTYAbl HM-
MyJbCOB HOCTATOYHO IJs1 TNPEOJOJIEHUS TIOpOra OrpaHUYeHHs!
(cpabartniBanust). IIpu HeBHITOJHEHUH YKAa3aHHOTO YCJIOBHUS [efi-
CTBHE HelpephIBHOro koJeGaHusi OyHeT NpOsBJAATbHCA B BHAe IO-
aBJeHHss HEKOTODOH 4YaCTH MMIYJbCOB 110 CJIYYaHHOMY 3aKOHY.
OtHocHTe/IbHOE TNpHpallleHHe CHrHasJa Ha BBIXOJE JI€TeKTOpa
paBHoO:
AU,
Ull Maxc
rae U, ware — MAKCHMaNbHOE 3HAueHHE OrHGAIONIeH MMOYJbCa.

OTHOCHTE/PHHA ypOBEHb OrPAHHUEHHs B IMOPOTOBOM
YCTPOHCTBE onpeaensercs caenywouedt GopMyon:

U ozp

q:

90 =

’
quaxc
rae U,,, — a6co/IIOTHOE 3HaYeHHE HANpPSIKEHHS OrPaHHUYEHHSI.

Orciona MOXHO NOJYYHTb YCJIOBHE HENONABJEHHS HM-
nyAbCOB:

q > q,. (6)

Ha puc. | HeTpyano BHAETb, YTO C YBEJHYEHHEM OTHOCHTE]b-
HOr'0 YPOBHS OI'DAHHUEHHUs] ¢p (4YTO Bcerga OBIBAET MOJIE3HO C TOYKH
3peHHsi YMEHbIUEHHS JIOXKHbIX CcpabaTbiBaHUH), Aaxe INpPH Heus-
MEeHHOM 3HauYeHMH £, YHCJIO TOJABJEHHBIX HMIYJbCOB OyAeT BO3-
pacrarb.

IMpu §>0,5 yncio nojaB/eHHbIX HMIYJbCOB HAUMHAET BO3-
pacrate elie Gojiee pe3KO, MPUYEM IMMONABJIEHUE HMEET MECTO W
npu go=0, TO ecTb U NpPH HYJEBOM YPOBHe OrpaHdueHusi. 1o 00-
CTOSITEJIbCTBO OOBSCHAETCS TEM, UTO IIOX BJHSIHHMEM HeNpepbIBHOTO
KoJleGaHUs 4acTb MMIYJbCHBIX CHIHAJIOB Ha HArpysKe JeTeKTopa
U3MEHSIET MOJAPHOCTh Ha OGPATHYIO H, TAKUM o0pasoM, He MOKeT
npeojoJieTb INopora orpaHuueHus. [paHuueil obJgacTefl MOJOXKH-
TeJIbHBIX M OTPUILATENbHHIX BHIEOHMIYJIbCOB Ha BHIXOJe IETEKTO-
pa fABJAAIOTCS 3HayeHUs Y, ompefenasemble U3 ypaBHeHUs (B)
npu ¢=0. dra obJacTb 3HAYEHHH paBHA:

1
COS 1= — ~g— . (7)
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YpaBHeHHe (5) TNO3BOJSET TaKXe HafiTu Te ob6nacTd 3HaYe-
uuit ¥, JUIs KOTOPHIX MOAYJb MPHPAIUEHHs CHTHajla Ha BBIXONE
JeTeKTopa IIpeBHIIIaeT 3ajlaHHOe 3HaueHHe 4.

Ins 06J1aCTH TOJOXKHTEIbHBIX NPHPAIEHHH (g>0)

24295 —1
COS 11,2 =i—t—2(é——— . (8)

Ilas o6aacTH oTpuuate bHbx npupamenuit (g<0)

2 _9qt—1
COS Y34 = 7——2%5——— . 9)

Ilpy 3a4aHHBIX 3HauYEHHAX ¢ 3TH OGJIACTH JIETKO ONPEAE/SIOTCA
rpaduueckd ¢ MOMOLLbIO KPHBBIX, n306paxKeHHbIX Ha pHC. I.

JleTexTHpoBaHHe cjaabbix CHrHaJNOB

llJ]ﬁ a”aJii3a 3TOro CJydasi BOCIIOJb3yeMCsi annpoxcnmauneﬁ
XapaKTEepHCTHKH AETEKTOpa NMOJIMHOMOM BTODOH CTENEHH:

Aly=1I,+ 5 [U2(8) + U2 +2U, (#) U, (2) cos 1], (10)

Hpupame}me HaNpsXKeHHss Ha HArpyske HETeKTOpa pPaBHO:
AUs(8) = 58 (U () + UL+ 2Uu(8) Upcost), (1)

rae R— conpoTHBIEHHE HArpys3KH AETEKTOpa.
OTKyZa OTHOCHUTEJNbHOE NPHpAILUEHHE CUTHAJIA 6yner:
AU (t) — AU,
¢(t)=—"g5—— =1+ 2k(#)cosy, (12)

spech: AUz(t) — onpenensiercs dopmynoi (11);
AU, — npupauesye HampsiXeHHS HA Harpyske Je-
TEKTOpPA IPH AeHCTBHH TOJbKO HENPEPLHIBHOIO
KoJie6aHus;

U,(t) — npupalieHHe HanpsXeHWss HAa Harpyske ne-
TEKTOpa NPH AEHCTBHH TOALKO CHCHANA;

E(t)=UUﬁ — OTHOIlIEHHEe aMIUIUTYJ Ha BXOJXE.
u

[punuMasi BO BHMMaHMe BbICKA3aHHbIe paHee JONMYUIEHHS IJIfA
HMITYJIbCOB C NPSIMOYFOJIbHOH oru6aromiel, MoJgyuuM:

g=1-428cosy. (13)
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Ha puc. 2 uso6paxeHo cemeiicTBo KpHBBIX, onpenensiomHnx
3dBHCHMOCTb OTHOCHTEJBHOTO TIPHPAILEHHs] HANpPSKEHHUs] CHTHA-
J1a g OT 7 NpH pasAMYHBIX 3HaueHusx £ M3 cemeiictBa xpuBHIX
Ha puC. 2 HeTPY[HO BHJETh, UTO Mpolecchl, NPOUCXOASAIIHE MPH
ACTEKTHPOBAHWHM HMMIYJIbCHBIX CUTHAJOB KBAJAPATHYHBIM JIETEKTO-
POM B NpPHUCYTCTBUH HENPepLIBHOTO KoJeGaHus, BeCbMa CXOMHbI &
AHAJIOTHYHBIMH TIPOLECCAMH B JETEKTOpe ¢ JUHEHHO-TOMaHOH Xa-
PAKTePUCTUKOI.

Ha Bbixome 1etekTopa, B 3aBHCHMOCTH OT 3HaueHuil 7 H &,
BO3MOXHBI KaK TOJOXKHTEJIbHBIC, TaK H OTPHIATEeJNbHble mpupame-
HUs curHasa. ['pannuHble 3HaueHust pasHocreil dhaz ¥, coOTBeT-
CTBylolHe 00JAcTAM  OTPHUATEJNBHBIX TIPHUPAIEHHIi CMTHaJa,
OnpeAensoTes U3 ypasHeHuii (13) npu ¢=0:

cos'ﬁ,g:—-;T. (14)

Ypaphenue (14) coBmajaer ¢ COOTBETCTBYIOLIUM YypaBHEHHEM,
NMOJIYUCHHBIM [WI9 CJydass JEeTeKTHPOBAHHSI CHJbHBIX CHIHAJIOB.
Takum o6pasom, W npu JTEKTUPOBAHHM CJaabbIX CHIHAJIOB TIPH
£<0,5 nmpupanieHus CHrHaJOB Ha BEIXOLE JETEKTOPa MOTYT ObITh
TOJIBKO MNOJOXKHTeNbHbIMH. M3 dopmynsr  (13)  MoxHO HaiiTh
rpaHuubl 3HaYeHH# Y, AJ8 KOTOPBIX MOAYJb TNPHPalleHHs CHrHa-
JIOB | g | iMeer 3ajanHOe 3HAYEHHe:

Has obaacti 1MOJONKMTEAbHBIX Npupamenuii (¢>0)

—1
COS Tl,gqu . (15)

Hns o6nacTH oTpunare/subx UpHpaleHnit (¢ < 0)

COS Y34 = — —5,— . (16)

51 3ajaHnblX 3HAYEHHH ¢ >Tn OBNACTH JIerKo OMNPeNessioTcs
H3 ceMedcTBa KPHUBBIX, H3006pakKeHHBIX Ha pHC. 2,

CpaBHeHMe [BYX CJydyaeB MAETEKTHPOBAHUS PagHOHMNYJbCOB
B NPUCYTCTBHH HENpPepPLIBHOTO KoseOaHUs MOKa3blBAaeT, YTO B HO-
CJIe/IeM CJIy4ae, TO eCThb NP JETeKTHPOBAHWM CJabbiXx CHIHAJOB,
OTHOCHTEJ/IbHLIC IIPHPALICHYsT HaNpsiKeHUsi Ha HarpysKe AETEKTO-
pa (Kak TOJOXHUTeABHEIC, TaK W OTPUIATE]bHbLIE) IIPH  OIlpeje-
JIEHHbIX 3HAuUeHUsaX § M 7 MOIyT CYILIeCTBCHHO MPEeBbIaTh €IHHHU-
1y. DTo 06CTOATENBCTBO OOBSICHETCS TeM, 4TO KO3 (PHIHEHT
mepefayl JeTeKTopa C KBaJAPaTHUHOH XapaKTEPHCTHKOH YBeJIHUH-
BAETC C YBGJHUCHHEM aMIWIUTYAbI CyMMapHOTO HAalpsiXKeHHS Hi
BXOJE JeTEeKTOpa.
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Puc. 2. 3aBHCHMOCTb [OTHOCHTEIBHOTO TNpHPAIIEHHA ¢ OT Hayadp-
HOM pasHOCTH;(a3 7 MpH XBAaAPATHYROM NETEKTHPOBAHHH.
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Hrak, NeTeKTHpDOBaHHe PaAHOMMITYJIBbCOB B IIPUCYTCTBUH He-
MpepbIBHOTO KoJieOaHUS NPUBOAUT K CJAyYaHHbIM H3MEHeHUsiM
aAMILUIMTY/bl BHJEOUMIIYJIbCOB Ha BbixojJe Jerekropa. Ilpu ompe-
JleJIeHHBIX 3HA4YeHHUsX § H 7| DOJSPHOCTb HEKOTOPOH YacTH HM-
NyJbCOB Ha BHIXOAE, MOX BJIHSHHEM HENPEPLIBHOTO KoJeGaHus,
M3MeHsieTca Ha oOpartHylo. M3o6paxkeHHble Ha puc. 1 u 2 ce-
MeHCTBa KDHBBIX JAIOT JIHIIb CTATHUYECKYIO KaPTHHY BO3MOMKHBIX
MPpUpALIEHH] CHTHAJOB Ha Harpys3ke [eTeKTopa MpPH pPasJuuHbIX
3HaveHusx £ Ha oCHOBaHMM aHa/JH3a STHX KPUBBIX MOXET OBITb
MOJYUeHO JHUIb camoe ofllee npejcTaBjeHHe o (GOpMe CHrHa-
JIOB Ha BHIXOJe JAeTekropa. bojiee mosnnast xapakTepuCTHKa OrH-
Oatolell BHIXOJHOrO CHIHaJa MOXeT ObTh NOJVYeHa, eCJH HaHTH
IVIOTHOCTb BEPOATHOCTEH pacnpeieseHdsi aMIUIMTYL  BULEOHM-
MyJbCOB.

[laoTHOCTL BeposTHOCTeH pacnpeieneHdss aMIAMTYx
BH/ICOMMNYJIbCOB Ha BBIXOJe HIETEKTOpa

Wuterpanbnas (yHKums pacnpeiesieHHsi HauaJbHOH pasHoC-
TH (ha3 BLICOKOYACTOTHBIX KONeGaHMil CHIHala H HenpephBHOrO
FrapMOHHYECKOro KoJebaHHsi paBHa:

F(1)= -, (17)

rie y— Hava/abHas pPas3HOCTb (a3 CHUrHala U HENpepbiBHOTO
KosleGaHHA Ha BXOJe HETEKTOpa.
Kak ObL10 1MOKa3aHo BbILIe, 3Ta BEJAWYMHA MOMKET NpHUHHU-
Matb JoCble 3HaueHuss B Tipepenax C-+-2m. IlmoTHocTe  BeposT-
HOCTell BeJIMUHHB Y OyZer:

() =F (1) =5 (18)

[TockosbKy 3aKOH pacrnpefesieHHss CAy4YaifHOH  BeJHUHHBI [
M3BCCTEH, TO 38KOH pacrpejeseHHsi CJAy4yalHOA BeJIMUUHBEl ¢, 3a-
BHCSIIIIEH OT Y, MOxeT ObITb HalIeH Il0 U3BECTHOMY COOTHOLle-
HHIO, CNpaBelyIMBOMY [Jig NpeoOpa3soBaHHUS MEPEMEHHBIX  (CM.
JUTEPaTypy).

[Ipumenss 3To cooTHOWIEHHE, TOJYYHM CJeLyIOllee BhIpaKe-
HHe JJIs1 3aKOHa pacnpejesleHHs] IMUVIOTHOCTH BEPOSITHOCTH  BeJIH-

YHHBL §:
¢ (9) =791, (19)
rae y==®(q) — dynkunsi, o6paTHas (PYHKIHH g=r(x), a
®’(g) — npousBognas or ®(q).
Qopmyna (19) mnosBoisier HaHTH HCKOMble —pacmpeeseHus
KaK JJId JIHHEHHOro, Tak M JJIsi KBAAPaTHYHOrO HETeKTMPOBAHHS.
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Hafimem 3aKOH pACIpENeNeHHs MIOTHOCTeH BEPOATHOCTEH OT-
HOCHTEBHBIX AMIVIMTYA AJS Clydasi JHHEHHOTO JeTeKTHPOBAHUSA.
WnrerpajbHas (QyHKUUS pacnpeie/eHus HayaJbHOH Pas3HOC-
@ (pa3 onpeesisieTcss BhIpaXKeHHEM (17), dyuxuust g=f(T)—sbI-
paxenueM (5). O6paTHas QYHKIUA OT BBIPAXKEHH: (5) pasHa:

— 1 —&2
{ = arccos (q+E)’25 1=¢

poussoanasi oT o6paTHOR (QYHKIMH 6yaer:

|0 ()| = e

B—[(g+E3—1—482
BripaxeHne AJIs pacrnpeeeHus MJIOTHOCTH BEPOSITHOCTEH OTHO-
CUTEJbHBIX AMILIMTYZ MOxKeT ObITb IOJYYeHO, eCTH HalileHHbIe
Bbille (POPMYJIBI MOACTABHTL B COOTHOLIEHHE (19). Tlocne He-
CIOXKHBIX TPeo6pa3oBaHHil OKOHUaTesbHAst (GopmyJa JJIs pachpe-
JeJleHUs] TIOTHOCTH BEPOATHOCTeHl OTHOCHTEJbHBIX aMIVIHTYX MO-
JKeT ObTh MpejcTaBJeHa B CJEAYIOIIeM BHAE:

?(q) = = ) : (20)
Ty & —[(g+ 87— 1—8]?

rle § — OTHOCHTeJbHOE NpHpalleHHe AaMILIATYAbl WJH, Y4HTHI-
Basi BbipaxkeHne (6), OTHOCHTE/IbHBIA YPOBEHb OrpaHHYEHHS MpH
JICTIOJb30BAHHH TOPOTOBOrO TpHEMa.

CeMeiicTBo KPHBBIX, paccuutaHHoe Io dopmyse (20), u3obpa-
KeHo Ha pHc. 3. 3ech B KaueCTBe IapameTpa HCHONb3yercs OT-
HOLIEHHe AMILIMTYJ DaAHOUMIYJbCOB K aMIUIMTYAe HeNpephiBHO-
ro rapMOHHMYECKOro KojeGaHHs, MAefCTBYIOUIMX Ha BXOLe AETEK-
TOpa. ACHMITOTHYECKHe 3HAUEHHs KPHBbIX MOJAYy4aloTCsi u3 op-
Myasl (20) mpu YCJIOBHH @(g) —oo M ONPEAEIAITCA CIEAYIOWHM
COOTHOLIEHHEM:

Qraga=—t+ (1) 2n

Il KpuBHIX, u300pa)KeHHBIX Ha PHC. 3, aCHMNTOTHYECKHe 3HA-
yeHHs CBeleHbl B Tabauny 1.

Tabauya 1.

£ 0,2] 0,4 0,5 0.6' 0,8 1 1,5 2 4

g 1 1 1 1 | 1 1 1 1 1

qs 0,6 1 0,2 0 |—0,2 l-—O,G —1 -1 | -1 | -1
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Puc. 3. MaotHocTs BeposTHOCTel pacnpenenenHs aMOAHTYL
BHRCOHUMNYABCOB HA BHXOAE JAHHEHHOrO AeTexTopa.
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Ha ocHOBaHMH aHaJH3a NOJYUeHHBIX KPUBBIX MOXHO CAENdTh
CJIeAyIOUIHe BHIBOJBIL:

1. Ilpu JuUHeHHOM [eTEKTHPOBAHHH pacnpeielleHHe OTHOCH-
TeJbHEIX AMIVIHTY[ NPUGIMIKAeTCS K CHMMETPHUHOMY — TOJBKO
npu £-»oco. [lpakTuueckn npu §>>2 3TO pacmpejesteHde yxe A0-
CTaTOYHO CHMMETPHYHO.

2. Tlpu =1 BepOSTHOCTb AMILTUTYA, PaBHBIX —I, CTPEMHT-
csi K HyJio. O6bsicHsieTcst  TeM, 4To nph &=1 COOTBETCTBYIOLLAS
KpHBas, u300paxeHHast Ha puC. |, TOJIBKO COMPHKAcaercs C ypoB-

Hem g= —1.
3. Mpu > 1 Han6onee BepOATHHIE OTHOCHTE/bHBIE AMILJIH-
TYAH COCPENOTOUEHH B 30HAX ¢y = — 0,6+ — 11 g, =0,6—=1.

4, lns Bcex 3HaueHu# & uMeloTcsa 06JacTH ¢ C HAaHMEHb-
WHMA BepORTHHIMH ammantyiaamu. [as £>1 otH 06yacTH
cocpenoTodeHsl BOau3n 3Hauenus ¢ =0. Hdna £€>1 stH
061aCcTH NepeMemaloTcs BIPaBo, NpHUeM aGCOMIOTHHE 3Haue-
HUSL paclpeielieHdss IUIOTHOCTH BEPOATHOCTEH TMPH 3TOM
yBEJHUUHBAIOTCH.

Ecau Bocnogb3oBathesi ¢opmytoir (19), To BblpaxeHHe IJis
pacrpefiefieHHsi TUIOTHOCTeH MPH KBAJAPATHYHOM JIETEKTHPOBaHHH
MOXHO IOJYYHTb Tem e CriocofoM, uyto u opmyay (20) mis
JIMHEHHOro [ETeKTHPOBaHHS, B pe3y/braTe HecJOXHbIX mpeobpa-
30BaHHii moJyuaeTcsi cjenyouias Gopmysa, onpelensiomas 3a-
KOH pacrpefe/ieHHsl MUIOTHOCTH BEPOSITHOCTEH NPH KBAaAPaTHYHOM
LEeTeKTHPOBAHUH:

1

?(q)=2”,4_____3_(q_1)’_.
CeMeiicTBO KPHBBIX, PacCUMTaHHBIX o dopmyse (22), n3obpaxe-

HO Ha pHC. 4. AcuMnToTHYECKHe 3HAUEHHS] KPHUBBIX ONPEe/ISAIOT-
CA COOTHOLUCHHEM C

(22)

Qroza= 128+ 1° (23)
H cBefeHbl B Tabauny 2.
Tab6auya 2.
: f 0 0,2 0,4 0,6 1 2
T l 1 1,4 1,8 2,2 3 5
7 ‘ 1 0,6 0,2 |—0,2 —1 —3
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Ha ocuoBaHuu amasusa KDUBBIX DPACNIpeENIeHHsT MOXKHO CHE-
JAaTb CJIeILy}OLLII/Ie BbIBOADbI:

1. Ilpu KBajpaTHYHOM [ETEKTHDOBAHHM BCe KDPHBBIE pacrmpe-
JeJIeHHsT CHMMETPHYHBI OTHOCHTEJNbHO g==].

2. UeM Gosbliie 3HaueHus £, TeM GoJee pPaBHOMEPHBIM OKa3hl-
BaeTcsa pacnpeﬂeﬂeﬂue amrmmya Ha BbIXOo4e neTeKTopa.

o9)

_J

7 ‘ g

-q 4 3 2

Puc. 4. [110THOCTb BEpPOATHOCTEN pacnpeleneHHs AMIAMTYA BHAEOMMITYAb-
COB Ha BRIXOLE KBaAPaTHUHOrO J€TeKTopa.

3. MunuManbHoe 3HaueHHe (YHKUMH pacnpefeNeHHs AMILTH-
TyQ AJs BCeX KPHUBBIX COBNafgaer nmpH g==1. C yBealHueHHeM &
MHHUMYM pachpefesieHHss yMeHbIIAeTCs.

3akanmwyenne

[Momyuenst dopmyant ans pacnpenesieHus NJIOTHOCTH Beposit-
HOCTEH OTHOCHTENIBHBIX AMIIHTYA [OPH JHHEHHOM | KBaJpaTuy-
HOM [ETeKTHPOBAHHH DPAJHOUMIIYJIbCOB B IPUCYTCTBHH Hemnpe-
PBIBHOTO rapMOHHMYECKOro koJebGaHus. ITH paclnpeje]eHUs Mo-
3BOJIAIOT:
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{. Ouenuth BEPOSTHbE HCKAKEHHT CHrHAJTA B ¢ucreMe CBS-
3y, paborarouieid Ha NpPHHLMIE AMILIHTYIHO-UMIy/AbCHOR MOAY-
JIALHH.

2. OILeHHTb BEPOSATHBIC HUCKaXXeHHUs] CHrHajJa B cHUCTEMe CBS-
34, pa6oraxoumx Ha NpUHIHIE HOpOI‘OBOI"O npuema, TO ecTh CH-
CTeM, HMeIoUIUX B CBOEM COCTaBe HOpOI‘OBbIe YCTpoﬁCTBa THIIA
orpaauqme.na 0 MHUHHMYMY WJIH 3alepToro My.IIbTPlBPI6paTOpa.

JUTEPATYPA

B. U Bynumosudy, OmOKTyaudoHHbE fipoieccsl B PafHONPHEMHBIX
yerpoiicteax, CoBeTckoe PajHo, 1951.
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BJIIMSAHUE CHCTEMBI ABTOMATHYECKOWN
INOACTPOMKH YACTOTBHI HA YACTOTHYIO
XAPAKTEPHUCTHKY [TPUEMHHUKA YACTOTHO-
MOAYJIUPOBAHHBIX CUTHAJIOB

Huxwe. A. I1. Bearun.

Bonpoc o mausHum cueremmr ABTOMATHYECKOH TOJACTPOHKH ua-
CTOTHl HA YACTOTHYIO XapaKTepPHCTHKY IPHEMHHKA YaCTOTHO-MO-
AYMHPOBAHHBIX CHTHAJNOB  paccMatpuajcss M. C. Tonopockum
[1]. Onnako sror Boripoc paccmotpen M. C. Tonoponckuym Hernpa-
BIWILHO, TaK KaK INPH  PACCMOTPEHHH He VUHTBIBAJICS  (pa3oBbIN
CABHT, naBaeMblil GUIBTPOM. DTHUM CABHTOM npeHeGperarb HeJb3s,

T
Tak Kak oOH o0bluHO 6JIH3KO K 5 - KDOMG TOro, paccMoTpenue

3T0 OBLTO HEMOJIHbIM, nockoabky M. C. Tonoposckuii He YUHTHI-
BaJl BIMSHUA (hasoBoro capura, noJsyyawoierocss  3a  cuetr  3a-
Ma3/bIBAHHUSA B YCHJHTE e TIPOMEXYTOUHOH YaCTOTEI.

B nauHo#t paGorte BJAHAHHE CHCTEMBl dBTOMATHUECKO 1nojx-
CTPOHKH YacCTOThl Ha 4aCTOTHYIO XapaKTepUCTUKY MpPHEMHHKA
‘[ACTOTHO-MOAY/IUDOBAHHBIX CHUTHAJIOR HCCJIeI0BAHO ¢ yueToMm (ha-
30BOTO CJBHTa, JaBaeMOro OUIBTPOM 1 NOJy4aloUuIerocss 3a cyer
3allasAbIBAHHA B YCHJIHTEe NIPOMEKYTOUHOH YaCTOTHI,

s PAaCCMOTpeHHST BJIHSIHUS CHCTOMBb ABTOMATHYeCKOH Toj-
CTPOHKH 4acToTbl Ha HaCTOTHYIO XapaKTePHCTHKY MPUEMHHKA Ya-
CTOTHO-MOAYJIMPOBAHHBIX CHUTHAJIOR BOCIIOJIb3YEeMCST  KOMIIJIEKCHBIM
Merozom. Ilyctb wacrora curhana MOZRy/IMpOBaHAa HU3KOH YacTo-

TOH —%, TOorAa mJis IIpHeMHHUKa lI(TIC’I’O’I‘HO-MO}.IyJIHpOBaHHI::IX

CHTHAJIOB, GJIOK-CXeMa KOTOporo H300paxkeHa Ha puc. |, IpH yc-
JIOBHH, UTO B YCHJIMTeNe NPOMEKYTOUHOM YaCTOTBl HMEEeTCs I10-
CTOAHHOE 3amasiblBaHHe MO yacToTe T, @ XapakTepUCTHKH JH-
CKDHMHHATOPA M YNPABJSIONEr0 3jeMeHTs JUHEHHBI, MOXHO 3a-
THCaTb CJIeAYIOIHe COOTHOLICHHS:

afnp,n (i&!):afc(]Q)—afr(jQ), (1)
8f, np opx (I Q) = 8f np sx (./'Q) e~/e, 2
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legs(/Q) = So afnp sux(ig)s (3)
Usux © (IQ):’—‘:DE(/Q) Usx o (/'Q), (4)
afr(jg):Sy Ueuxgﬁ(fg)x (5)

rae: 8fnp ox (/Q)— OTKJOHEHHE IPOMeXyTOUHOH YacTOThl Ha
BXOJ€ YCHJHTEJS POMEKYTOUYHON YaCTOTHI
OT CBOEro HOMHMHAJbBHOTO 3HAYEHHH;

Stntz (/2) 8 rptse(/%)
Stlie Seumumens npome-
—5(—/-)— Cusocumem SHOYT. VOCTOMEL U Quexpanmamap | Sy
ozpaKULmen
Y ]
8t.(j2)
[emegodur v U io U .
Syl ywabn. burg /9 W//em;r teg U2 g

yempoucmbo (/e '

Puc. 1. baok-cxema anéMHHKa qacmmo-uonynuposauﬂux CHTHANOB,

UMewlero CACTeMy aBTOMaTH‘leC‘(Oﬁ nonm‘poﬁxn YaCTOTH.

3f,(jQ) — OTK/NOHEHHE HACTOTHI CHTHaJa OT CBOEro
HOMHMHAJBHOTO 3HAYEHHS;
3f.(jQ) — OTKJIOHEHHE HaCTOTH reTepoaHHa OT CBOEro
HOMHUHAJBHOTO 3HAUEHHH;
3f up owx ( /Q) — OTKJIOHEHHE NPOMEXKYTOYHOH UACTOTHl HA
BLIXOJAE YCHJHTEsi NPOMEXYTOYHOH 4acTo-
Thl OT CBOEro HOMHHAJbHOTO 3HAUEHHH;
U, 5(jQ) — HanpsiKeHue Ha BXOAE GHALTPA;
Ul p(jQ) — HANIPsiXKEHHE HA BHXxOAE (PHAbTPA;
D (jQ) — xoshhuunenT neperai bUAbLTPA;
S; — KpyTH3Ha XapaKTepPHCTHKH JHCKpUMHHATOpA
Ha JUHEHAHOM YUacTKE;
S, — KpyTH3Ha  XapaKTEpHCTHKH pEeaKTHBHOH
JaMmbl HA JAHEHHOM y4acTKeE.
[Mpoussenss B ypaBHEHHHU (5) mnocaegopaTeqbHyO  IOJCTA-
HOBKY H3 YpaBHEHHil (4)—(2), nonyyum CJeAyioLee COOTHOILIE-

HHE!:
3, (jQ) = KD (jQ) 3 np 0 (/R) €77, (6)
rae
K= SySa.
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Ha ocuosanuu ypasuennit (I) u (2) MoxnO 3anucars:
O up o (JR) = eI [3f, (jQ) — Bf. (/Q)]. (7)

[oacrasaas coorHomenue (6) B ypaBHeHue (7) u npous-
BEAA OueBHIHBIE NpeoGpasoBanys, DOJYYHUM:

‘O — e 7TRf,(jQ) _ . .
8 p oux (JQ) = T+ KD (j9) 7% = W), (9. (8)

3nece W(jQ) — ko3 pHuHeHT nepesayn HOPHEeMHHKA Y4aCTOTHO-
MOLYTHPOBAHHBIX CHTHAJOB, KOTODPHIH MOKET GLITH 3anucax
B clleayiolieM BHpe:

. . Bfnpeux(jg) . A
Wi = (/) 14 KD(jQ)e
e—jQ’.
= W (Q)ele@), (9

KD @ T
rpe: .
W =- o 1
(@) V' 1+ KiD* (@) 1 2KD (Q) cos [p4 (Q) — Ox]

—MOAyab KO3 pHnHeHTa nepenauu NpHEMHHKA 43aCTOT-
HO-MOIY THPOBAHHEIX CHIHAMOB;

KD (Q) sin [y (Q) — Qr]
= — | Qv -} arct 11
P@=—[a: +arctg L+ KD (Qcos[pp@—ga | (D
— $asa kosdduunenta nepegayn NPHEMHHKA YaCTOTHO-
MOLYJIHMPOBAHHBIX CHIHAJIOB;
D(Q) — monyab Koadouunenra nepexayu ¢uabTpa;
Ps () — daza xosddpuunenra nepexayd QHAbTpa.
[ycts 3f, (JQ)=Af.e/* rtorga s COOTBETCTBHH C (hopMy-
a0 (8) 6yseM HMeTh:

O up onx (/Q) = Af, W (jQ) e/t (12)

(10)

H
% np awx () = Re (8, 0 GQ)) = Af, W\ Q) cos (@ + ¢ (Q)]. (13)

U3 paccmorpenus BelpaxkeHust (13) Bumwo, uwro aus OTCYT-
CTBHSl BJIMSHHSI CHCTEMBI aBTOMATHYECKO[ MOJCTPOHKH  YacTOTH
Ha HaCTOTHyI0 XapaKTEPUCTHKY mpueMHHKa YaCTOTHO-MORYJIHPO-
BAHHBIX CHrHANOB HeOGXOAHMO, YTOGbI MOAY/Ib KO3t (HuIHeHTa
Mepeiayd NpHeMHHKA HaCTOTHO-MOJY/IMDOBAHHLIX  CHI'HAJIOB
W(Q) 6bu1 6auzox k elHHHLE.
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PaccMOTpUM 4YacCTHHIA CJyyad, KOrja B Kauecrse duabTpa
npHMeHeH OAHO3BeHHbIH RC — QuIbTP (puc. 2). [Has 3roro
YyacTHOTO CJyyasi BBIBeJeM YCJIOBHE,

KOTOpPOMY JOJIXKHA YAOBJIETBOPSATH MO-

cTosiiHas Bpemenn ¢uabtpa T=RC, R

IJi TOrO 4YTOGBI BJMSHHE CHCTEMBI .
ABTOMATHUYECKO# IIOACTPOHKH 4YaCTOTHI Uerolg) ¢ [ Uto (12)

Ha 4YacTOTHVIO XapaKTepUCTHKY IIpH-
y p p y 1p Puc. 2. CxeMa ORHO3BEH-

€MHHKa YaCTOTHO-MOAYJHPOBAHHDBIX Horo RC-duabrpa.
CHrHaJIoB He MpeBbILIaJao 3aJlaHHOH Be-
JIMYUHBIL.

KosdduuueHT mepelayd OXHO3BEHHOTO (HJIbTPA, H3o6paxeH-
HOrO Ha PHC. 2, OmMpefelIsieTcss CJAeAyoUUM 06pasoM:

D() =1 =P @ €7 (14)
rae:
1
D= g 1)
95 (Q) = —arctgQT, (16)

T = RC — 110CTOsIHHAst BpEMEHH QUIbTPA.

3aMmensis B popmyne (10) BHpaxeHHs D(Q) u ¢5(Q) nx
syaueHUAMH coraacHo dopmya (15) u (16), monydnm:

1
W(Q)= Vl K3 2Kcos [arctg QT 4 9]
1 Fore V1t a7

(10%)

Mcnonpayst H3BECTHHE TPUTOHOMETPHUECKHE COOTHOIICHU A
cos[arctg @ T -+ Qt] = cos [arctg R2T] cos Qt —

— sin[arctg Q7] sin Qr,
1
cos [arctg Q T] = o
sin [arctg QT | == —ﬂ—%—%_r_*— s

dopmyay (10') moxHO npeo6pasoBath K ClelyloulleMy BHAY:

1
== — . 1 e
w(Q) V K3 9K cos Qt 4 2KQTsinQt (107)
I+ 37on+ 1+ o7
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Pewas 310 ypassenue otnocurennuo T, nonyuum:
T KW2(Q)sinQc

QI — W Q)]

+ —I—'I/[Kwusnsmm L WO+ RWHQ) + 2K WA (@ cos @ — T
o 1— Wws(Q) J 1—Ww2(Q)
(17)

Bripaxkenue (17) npeacrasaser uz cefs yC/JIOBHE, KOTOPOMY
AO/IZKHA yNOBJCTBOPSITh TOCTOSIHHAS BpPeMeHH GuIbTpa, uTO6HI
MOJdY'UHTb 3alaHHOe 3HaUeHHe MOLYJIA KoIhdHIHeHTA nepegaun
[IPHEMHUKA 4YaCTOTHO-MOLYJIHPOBAHHEIX CHIHAJIOB W(Q).

[lpu orcyrcrBun s3amasppisanns o YCHJIHTEJIe TIPOMEXKYTOYHOI
yactorel (1==0) Gygem umers:

1 W7 (Q
T—=-- Vr u'/(r()se) QK+ Ky —1 . (17’)

CpaBHHM pesyJsbTaThl, maBaeMble ¢popmynoit (177), ¢ pesy.b-
Tatamu, nonyuenusivu M. C. ToHoposeckum. Popmysna U. C. To-
HOPOBCKOro B HauMX OGO3HAYCHHAX HMeeT CJEeAYIOIHN BHA:

T 1 w2(Q) 8
= e —_— — 2

Q n—-w (Q)]’K b (] )
Mo 10X UM W/(Qgs) — 0,9, K= 11), TOTA4a IO (popmy.ne (17/)

monyuyum 7= g & 1o dopmyne (18) T=—%~. Pas-

HULA, KaK BMIMM, BeCbMa CyLeCTBEHHAS.

Ha puc. 3 npusenena uacrornas XapaKTEPHUCTHKA IPHEM-
HHKA 4aCTOTHO-MOAYJHPOBaHHHIX CHrHAJO0B, CHAGXKEHHOTO
CHCTEMOH aBTOMAaTHYECKOH OACTPOHKH 4acTOTH, Aas K =30

H DasNUYHBIX 3HAYEHHMI 7. (Y:'—TTT’ rae T, =—1~[?7- — KpH-
% .

THUECKas TOCTOAHHAA BpeMeHH hUIbLTpA [2], To ecTb npu
T<T,p CHCTEMA aBTOMATHYECKOI TMOACTPONKH YACTOTHI CAMOBO3-
Oyxnaercs).

M3 paccmotpenus storo PHCYHKa BMJHO, YTO YaCTOTHAsl Xa-
PAKTEPHCTHKA NPHEMHHKA YaCTOTHO-MOAY/HPOBAHHEIX CUTHaJOB,
UMCIOIIEro CHCTeMy aBTOMATHYECKOH MOACTPOMHKH 4acTOTHl, TIPH
T, 6nskux x CAHHULEC, HMEET PE3KO BBIPAXKEHHBIH KOJe6aTeqbHbIi
XapakTep (npHYeM BeJHMUYHHA KoJeGaHuii YMEHbINAETCA ¢ YBeJH-
uennem 1), )

Takim 06pasom BUIHO, YTO BHIMOMHEHHe YCAOBHS OTCYTCTBHS
CaMOBO30YXKACHHS CHCTEMbl ABTOMATHYECKO[ HOACTPOHKH YacTo-
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T SBJASETCS HENOCTATOUHBIM JUIS HOPMAJbHOH paboThl MpHEMHH-
Ka YaCTOTHO-MOAYJMPOBAHHBIX CHTHAJIOB, IOCKOJIbKY HAJHUHE KO-
JleGaHuil HA YACTOTHON XapaKTEPHUCTHKE MPHEMHHKA 4acTOTHO-MO-
JyMUPOBAHHBIX CHTHAJOB MOXET MpPHBECTH K HCKaXKEHHSM, eC/H
5TH KoJieGaHus Jiexar B IO0JOoCe YacTOT MOAYJ/ISLHH.
CJle[[0BATE/IbHO, BEJIHUHHY [OCTOSIHHOH BpeMEHH ¢uabTpa He-
06X0MMO BHIGHpaTh Gosiblue, YeM 3TO TpeGyer yC/OBHE OTCYTCT-
BUS CAMOBO36YKAEHHS CHCTEMbl aBTOMATHYECKOH HOJCTPOMKH 4Ya-

/(9)

b4

w.
{61
14

Y

; 6 8 10 2 /4

Puc. 3. HacToTHbBIE XapaKTEPHCTHKH npueMHrKa YaCcTOTHO-MOAY AUDOBAHHBIX
CHTHAaJA0B, MMeloero CHCTEMY aBTOMaTHYECKOH ﬂOnCTpOﬁKH qacTOThHI.

cTOTbl. BesHuMHA TOCTOSHHOH BpEMEHH buibTpa AO0JKHA OHITH
TakoBa, 4ToGbl HA YACTOTHON XaPAKTEPHCTHKE NpUEMHUKA 4acToT-
HO-MO/TYJIHDOBAHHBIX CHTHAJIOB HE GbII0 3aMeTHBIX KoJae0anui, Ha-
npumep mpu K=10 +50 gpi6paTh T U3 yCJIOBUSA T>107,,. Ox-
HAKO TIpM TAaKOM BHIGOpE OCTOSIHHOH BpeMeHu ¢uibtpa Oyner
MMeTh MEeCTO 3aBaji Ha HU3KHX yactoTax. [las yMeHbIIeHHs STOTO
3aBajia MOMeT MOTpe6oBaTbes JafbHelllee yBeTUuCHHE MOCTOSH:-
HOli BpeMeHH (UIBTPA.

Pe3y/bTaThl TEOPETHUIECKOro ycc/le 0BaHus BJHSHHS CHCTEMBb
ABTOMATHUECKOl MOACTPOHKH 4acTOThl HA HaCTOTHYIO XapakTepH-
CTHKY IpHEMHHKA 4aCTOTHO-MOJLYJIHPOBAHHBIX ~ CHI'HAJIOB 6bL1H
[TOATBEPKAEHB IKCIEPHMEHTAILHBIM HCCACAOBAHHEM.
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Ha ocnosauun npusenennoro wuccmenopanms MOXHO cJenaTh
CIENYIOUIHE BBIBOJBI:

1. Hamnume cucrembr asTomaTtHueckoji NOACTPOHKH  YacTOThI
BJMACT HA YAaCTOTHYI0 XapPAKTEPHCTHKY IPHEMHHMKA YaCTOTHO-MO-
AyJHPOBAaHHBIX CHIHAJOB.

2. Buj 9acTOTHOH XapaKTepHCTHKH NPHEMHHKA YaCTOTHO-MO-
AYJIHPOBAHHLIX CHTHAJIOB, CHaGXKEHHOrO CHCTEMON aBTOMAaTHuecC-
KOH NMOACTpoHKH YaCTOTBI, 3aBHCHT OT NOCTOSTHHOH BPEMeHH $UIBT-
pa. Ilpu manoii nocrosHHON BpeMenn ¢uibtpa (7,,<T< 107,,,
npu K=10=- 50) wacroTHas X4dDAKTePUCTHKA TNPHEMHHKA HMeeT
3aBaJ B 0GJIACTH HM3KHX 4acTOT M De3Ko BBIDAXKEHHBI KoJjeba-
TEbHbIH Xapakrep. C yBesHYeHHEM MOCTOSHHO BpeMeHH (UJIbT-
pa 3aBas B 06/1aCTH HH3KHX YACTOT yMEHbLIACTCH U YMeHBIIAIOTCS
KOJIeOaHHS 4acTOTHO XapaKTePHCTHKH,

* %
*

ABTOp npHHOCHT r1y6okyio 6aaronapHocThb npog. JI. C.Tyr-
KHHY 34 LCHHbE YKa3aHHs NPH MPOCMOTPE PYKOMHCH.

JUTEPATYPA

1. U. C. F'onopoBckuii, Yacrornas MOAYJSAUHSA M ee NpUMeHeHHe,
Cpsasbuspnar, 1948.

2.M P. Kanaanos u B, A, JleBun, ABroMaTHueckas NOACTPOMKA
sacrorel, [ocsneproumsmar, 1953,
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AHAJIU3 ®A30BOro JETEKTOPA NMPH KPATHbBIX
YACTOTAX

Huxc. B. M. Cagionoe.

BBengeHnHe

B Hacrosiiee BpeMs CYLIECTBYET 3HAUHTEJbHOE KOJIHYECTBO
croco6oB CO3AaHHS CeTKH CTaOMJbHBIX YacTOT C MAaJbIM YHCIOM
kpapues. Jnf 3TOH UeJH NPHUMEHSIOTCs CXEMb npeoGpa3oBaHus
yacTOThl U (POPMBI HANPANKEHHs KBapLEBOro reHepaTopa. C moBbl-
LIeHHeM YacTOThl NOACTPAHBAEMOro TeHepaTopa mpeoOpasoBaHue
OpMBI HAMpPSIXKEHHS CTAHOBUTCH 3aTPYAHUTETBHDIM.

B HacTosillleil paGoTe Npedsiaraercs MCNOJIb30BaTh AJIA CO3Ma-
HHUSI CeTKH CTaGHJbHBIX YacTOT cHcTeMy (a3oBoil aBTOIOJICTPOMKYU
(PATT), B KoTOpOHl Ha (ha30BBIH AETEKTOP MOAAIOTCS HANPsXKe-
HHSI He TOJIBKO DPaBHBIX, HO
H KpaTHbIX uacror. IIpH
3TOM Ha BHIXOje Takoro ¢ha-
30BOTO JETeKTOpa CYLIeCT-
BYET IIOCTOSIHHOe  Hamlps-
JKeHHe, BeJUYMHA H 3HAK
KOTOPOro 3aBUCAT OT CABHU-
ra ¢$as 8TAJOHHOTO M NOJA-
CTpPauBaeMOno N'eHepaToOpoB.
Cucrema (asosoit  aBTo-
[OJCTPOIKH BeaeT cest mo-  Puc. 1. Cxema KpaTHO)a30BOTO JAeTex-
N06HO OOBIUHO ¢ TOH pas- TOpa.

HULleH, YTO 3axXBaT CHCTe-

Mbl MOKET TIPOMCXOJAMTb He Ha ONHOH, a Ha HecKOJbKMX Kpat-
HBIX yactorax. as3oBbil  JeTekTop, paboTalmUii B TaKOM
pexume, B JajibHeitileM fyleM Ha3bBaTb KPaTHO(A30BhLIM,
2 3aBHCHMOCTb BBIXOJHOTO HANpSIXKEHHs OT CABHra (paz—Xxapakxre-
PHCTHKOH KPaTHO(A30BOro AETEKTOPA.

[IpeaMeTOM HCCJIEOBAHHS SBJSETCS 3aBUCHMOCTb XapaKTepH-
CTHKM OT OTHOIIEHHs] 4ACTOT M AMILIMTYJ HampsKeHUi, a TaKkxe
napaMeTpoB CXeMbl, KOTopas H306pakeHa Ha pHC. 1,

8 Tpyau 113
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BosjeiicTBHe cyMMbl JIByX CHHYCOMAQ/AbHbIX HAMpPSKEHWH Ha
JHOJHBIH JETEKTOP

Eciin BHYTpeHHHe CONPOTHBJIEHHS HCTOYHHKOB HanpsiKeHUs
PaBHBL HYJIO, TO HETPYAHO BHIAETH, UYTO BEPXHHH W HHKHHUH KOH-
Typbl BBIIPSMJIEHHS MCCJIEAYeMOH CXeMbl He OKa3hIBAIOT BJHSHUSA
Apyr Ha mpyra. Ilostomy aHanus Taxofl CXeMbl CBOAMTCS K H3y-
UCHHIO 3aBHCHMOCTH HalpsIXKEeHUs, BBIIPSIMJIEHHOIO NHOAHBLIM Jle-
TEKTOPOM, OT CABHra a3 W aMILIMTYA. OKBHBAJEHTHAs CXema
AHOJHOrO AETEKTOpA MPH BO3AEHCTBHH CYMMBI JBYX CHHYCOHAAJb-
HbIX Hanps:KeHHH H3o0paxkeHa Ha puC, 2-a. B padbHefiiuen

C j
— £
) & / T
= -
U, cost «Uycos (nT+y)
1><&U,,casr
)
n
{ t

Puc. 2. BoazeHCTBHe CYMMB IBYX CHHYCOHA2ABHBIX HanpskKeHH# Ha
AHOJHBIH BETEKTOD.

NpeanoJaraercs, 4ro eMKoctb ¢uabTpa C GeCKOHEUHO BeJIHMKa, a
XapaKTepHCTHKA AHOJA COCTABJIeHA M3 IBYX IPSMBIX  (IOJIHIO-
HaJbHas aNMpOKCHMAlUs).

Ilpu noNOKHTENBHBIX HANpSIKEHHAX KPYTH3HA XapaKTePHCTH-
KH paBHa S.

3ajaya COCTOHT B HAXOMKIEHHH TIOCTOSHHON cjaralomefi uM-
IyJIbCOB TOKA, KOTOpbie H3o06paxkeHBl Ha puc. 2-6. JJas 3Toro
MOXHO 3TH HMIYJbCHl PasjoxHuTh B psg ®yppe. OaHako Takoe
pasJioKeHHne TPeACTaBAseT TPYAHOCTH, TaK KaK aHOAHBII TOK BO-
obme nonyd4aercs B (OPMe HECKONbKHX HMMOYJbCOB. YTOOH
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06GOATH 3TH TPYAHOCTH, MOXKHO HPHMEHHTb TIpHeM, MpPeNJOXKeH-
ubiil pog. C. YU. EBtaHoBeiM {1]. DTOT npHemM coCTOUT B TOM,
uro B psan Pypbe passiaraercs HMIYJbC TOKa OT OZHOTO M3 Ha-
npsixkeHuil, Hanpumep U, cos(Kt+¢):
i=SU, [1,(cos8) + 1, (cosB)cos(kt+ )+ . . .
. « «+1a(cosB)cosn(ks+o)+ . . . ] 1)

[lpu moJMHroHaJbHON aNNMpPOKCHMALMH KO3((HUIHEHTH pasJo-
JKEeHH MOryT OBITh 3amHcaHul CJAeLyoHmHM 00pa3som:

o
1
To(C08 8) = — 5‘ (cost — cos 8) dx,
H

e
2
71 (cos8) = — j (cost—cos 8) cos t dr, @)
0

.................

Bropoe cuHyconJa/jbHOe HanpsiKeHHe CUMTAETCH CMelleHHeM
IJIl TIepPBOTO,

[Ipu aTom yros orceukn © okasbiBaeTcs NepeMeHHBIM H ompe-
JeJIsieTcs], Kak HeTPYIHO BHAETb Ha pHC. 2-6, dopmysoi:

cos @ = —E———-Z"cos'c
8
HJH, 0003HAYHB
E
N7/ a, -g:‘“ =0, (3)
nONy4HM
cos@ =—a—bcos~. (4)

TakuM 06pa3oM, KO3(ODHUHEHTH PAa3JOKEHHA Yo, Ty H T. X.
SBJISIOTCA NEePUOJHUECKHMH (QYHKUHAMH BpeMeHH. Pasnaras ux B
pag dypbe, nOAyuHM:

10 (€08 O) =g + 791 COS T+ g2 COS 2t + . . .
11(C0S 8) =Y+ 111 €OS T+ T1pCO8 2T+ . . .

oooooooooooooooooo

15 (COSO) =1Tp0 + {1 COS T+ pgcO82t 4 . . . ]

8* 115
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rae:
1 ki
1p0=7STp(—a~bcos1)dr; (p=0,1,2. . .)
0
2 ™
yl,qz—ﬂ—S'{p(—a——bcosc)cosqrqr; (¢=1,2,3. . .). (6)
0

FEcsin yacTOThl BXOJAHBIX HANpsiKE€HU He paBHBl ¥ He KPaTHBL,
1o ucnosb3ysi (1) u (5), moayuum BblpaxKeHue JIsi NOCTOSHHOM
caaralomei Toka

Iy = SUy¥g,- (7)

Eciau uactoTbl BXO/THbIX Hanpsmeﬂuﬁ KpaTHbl, TO NOABJIAETCH A0-
NMOJIHUTEJbHAHd COCTABJIAWOINASA, KOTOPAd 3aBHCUT OT CABHra (1)33.
IToacrasus (5) B (1), noJgyunm B 3TOM Cjyuyae

1 1
Iy=SU, [Yoo + 5 Y1x COS® T 5~ Y22« cos2o . . ., 8

ecl OTHOLIECHHe YacToT pasro lejaoMy uuciay K.
BrinpsimiieHHOe Hanpsi)KeHHe Ha Harpyske NeTEKTOpPa HAaXOMAWT-
¢l ymHOKeHHeM (8) Ha R:

1 1
— E=SRU,[10 + 5 Y1x COS ¢ -+ 5 Yook €OS2¢4 . . . )

HaxoxneHHe BHIUPAMAEHHOTO HaNpsKEMHs TaKHM o06pasom
CBOIMTCA K OTHICKaHHIO KO3(GhHUUEHTOB Yoy, Yyx M T. A., KAKAHH
H3 KOTODHIX HOpencTaBiasier co6oH COOTBETCTBYIOWHH KO3GHLH-
eHT pasnoxeHnus B pax dypbe BhHpameHHH 7,(— a— bcosr),
T1(—a—bcost) u T. 1. ¥ ompenensierca dopmyaamu (6). I'pa-
(HKH B HOPMyJaH AJs NepBHX Tpex KOIDPHIHEHTOB Yo, Ty, H Tq
ApuBeNeHH B [2] H n3oGpaxkeHn Ha pHC. 3. BHpaxeHHd IJA
3THX KO3 (HUIHEHTOB LOBOABHO CJOXHH H TOUHOE BHUYHCJEHHE
HHTErpasoB (6) He mpelcTaBiAfeTCS BO3MOXHLIM. Brluucnenne
OKa3a/10Ch BO3MOXHHEIM [OC/IE anOpOKCHMALHH TPAdHKOB Yo, ) H 7o
caenyomuM o6pasom.

Koadpduuuenr

Yo = — (sin8— 6 cos @) (10)

ANNPOKCHMHPOBAH INyTEM pa3joKeHHs B pal MakaopeHa no Cte-
NeHsM cOoS @

B}
1

10:%——f—cos 8+—21{C0329. (1)
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Kak sapHO us puc. 3-a, 57a GopMysa xopoto tiépesaet X0f rpa-
(puka Ha yudacrTke
—0,9<cos® < +0,9.

Bre 3TOro yuacrka rpadHK anmpoKCHMHPOBaH OpsMHMH

1 (cos 8) =0 npu cos ® > 40,9, (12

Te(cOs @) = —cos® mpH cos® < —0,9.
{, (cos6)

1.{cos6)
/ 10

P /¢ |
b !
et v-1 | costl
8 s by
4 beost
‘ 9
Puc. 3. K onpepenennio K03pHULUHEHTOB Yoo, T1x H Joske
[pu stom (6) BoOGILe pacnmajnaercs Ha TPH HHTerpana
o, A, ©
1 1 1
Too=TjTodT+7STodT+Tj‘TodT- (13)
0 o, o,
M3 puc. 3-a BHAHO, UTO
— — — 0,9 .
cosel=—0’9b;‘—, cos 92:;‘5_-*_;____ (14)

CrieayeT 3aMeTHTb, YTO NPH HEKOTOPOM COOTHOLIEHHH MeXAY a H
b BTOpPO# yroJ OTCEUKH MOKET OTCYTCTBOBATb.
W3 (14) momyyaem
1,8
cos 8, =c0s 8; + —;—- (15)
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Orcrona HETPYNHO HAHTH yCJOBHE OTCYTCTBHSA BTOPOro yrza oOrT-
CeYKH:
cosB, >1— Lbs-.
[Ipn nanuumu AByX yraos orceukH mHTerpuposanue (13) maer:
1 0,9 b3
tn={ g — =) b 116 (8 + 1(8)] 4 5 [ (@ )—1(By)], (16)

re Ko3(G(QUUHEHTsl BO BTOPBIX KBaAPATHbIX CKOGKAX ONpepessioT-
CA CHACAYIOIHM BBIPAKEHHEM:
1

1 3 .
132>=T[9<1+-2—cos29)—T smze]. (7)

Has Haxoxnenus xosddunuenta y,, rpaduxk 7, (cos ®) anopok-
CHMHPOBaH NPAMBIMH:

T (COS 8)=07 (COSB> + 0)9)7

T (cos@) =22 7058 (—0,9> cos 8 > 0,9); (18)
1 (cosB)==1; (cos 8 < —0,9).

iIpu srom unterpan (6) Takxe pacmajaercs Ha TPH ydyacTKa C
YIJIaMH OTCEUKH, onpenenaseMbiMu (14),

[Ipouseons onepanuH, aHaJOrHYHble MpPEABLAYIIEMY CJYYalo,
MoJyyaeMm IocJe HHTerpHPOBAHHS:

Y= 15 (1 (1) — 1 (8)], (19)

TAe 7, ONpelNenseTcs H3BeCTHHM H3 [2] BHpaKeHHeM:

1 [sin{x—1)0 sin(k4-1)B
;K—[ k—1 - v+ 1 ]

=

(20)

Ins Haxoxnenns Ko3duuneHTa 7,0, rpaduk ¥, (cos 8) annpok-
CHMHPOBAH NPH HOMOIIM YETHPEX NpPSIMBIX, KOTODHE IOKa3aHH
Ha pHc. 3-B. B 3TOM caywae cienyer yYHTHBATH HANHYME TDPEThb-
€ro yria OTCeYKH, KOTOPHH ONpEREensercsd W3 TOro Xe pHCYHKa
CHeAYIOIHM 06pasom:

cos B, = = @1)

Hcooavsysa (14) u (21), MOXHO HallTH yClOBHE OTCYTCTBHS TPETb-
€ro yrna OTCEeYKH:

cos 9, > 1 — %. (22)
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C yueroM Bcex TPEX yrioB OTceukn HOAYUHM
Toox = 0,296 [12x (8,) + 124 (8y) — 279x(85)), (23)

rae Ygac OOpenensierca us (20) mocae 3aMeHH K Ha 2K.

BIYHC/IEHHS (OKA3HBAIOT, YTO OCTaAbHBE KOI(DOHIHEHTH (Yas«
H T. 4.), Bxoaamue B (9), MOryT GHTb OTOpOLIEHH C owHO6KOH,
He mpeBmawnomeit 0,2%,.

XapakrepucTHKa KpPaTHO(a3oBOro AEeTEKTOpa MPH MaJibix
KPaTHOCTSIX

[Tocte TOro, Kak ompelesieHbl KO3(P(HIMEHTH, BXOAsLIHe B
ypaBHeHHe (9), MOXHO HaiTH HHTEpeCyloulyio Hac 3aBHCHMOCTb
BHIIPSIMJIEHHOro HampskeHus oT cusura ¢as. [logemmm obe uac-
1 (9) Ha SRU, u or6pocuM KO3(Q(HUHEHTDI gy H BLICIIKE:

—a

1 1
SR~ Too (@, b) + 5 Y (4, b) cos ¢ + ‘Q—Tazx(a: b) cos29. (24)

T[TosiyueHHoe ypaBHEHHE, KaK II0Ka3blBAlOT BbIPAXKEHUS (16, 19
1 23), SBJASETCS TPAHCHEHACHTHBIM H PELUHTh €ro OTHOCHTEJIBHO &

Q
l P'Doy -
18 =T —
b=1 -
16 /445//% __’-—-”""ﬂ_#
Y e
// /% L
/ /r— //’ /—"—“‘_‘——-—
i ¢ //' /,,./7200
// / // . /’___.1_————'
7 A A e
/ T ~T | .gp
aake="
/] 50 100 » 0 1000

Puc. 4. 3aBHCHMOCTb BHIMPAMAEHHOTO HANIPAXEHHA OT CABHra (a3 mpu K2

B oflieM BHAe aHAJUTHYeCKH He yhaercs. Haxoxnenue xapaxre-
PHCTUKM [POH3BOJHJIOCH IyTEM MOCTPOEHHUS rpadukos SR(a, b, @)
mo (24). Ha puc. 4 u 5 uso0paxenb Takue rpadHKuH A
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U Y
k=2 u k=3 npu b= —0’;: =0,5. Buibupas ¢ukcupopannoe SR,
MOXKHO TOCTPOUTL XapaKTePHCTHKY KPaTHO()A30BOro JeTeKTopa.

HMspectHo, uto mosoca cunxpoHunama cucreMbl OATT npomnop-

a

. =T
8 ‘0=00 o //
17 300 4/ ’/’—’
. 7
/7 0° L1
b=1
16 A / ( 7 — - wa
8 /;// /goo //_/
1 LA 1A ’ .
' /( A 1’ 1T
" A ] s
/ / / //: 180°
. N A
y v
V )/ 48
B 50 00 500 1000

Puc. 5. 3aBMCHMOCTb BHUIDPAMACHHOTO HaNPSIKEHHS OT CABMTA (a3 npu K=3.

HHOHAJ/JbHA MAaKCHMAaJIbHOMY HAIpPsIKCHHUIO, KOTOPOe MOXKET OT-
naTh (asopblil jgcrekTop. C 3TOH TOUKH 3peHHS NpeACTaB/asieT HH-
Tepec MCCIe0BaTh Pa3Max XapaKTePUCTHKHM, TO €CTb Pa3HOCTh
BLITPSMJIEHHBIX HaNpsKeHud npu ¢=0 u ¢=m:

20E=F,— E=. (25)
Ha puc. 6 npencrasaena  3aBHCHMOCTb
2L —91a (26)

U
OT OTHOUIGHHS aMIIMTYA b= * nam pasnuudnix SR. M3 ato-
8

ro pUCyHKa BHJIHO, YTO C pocToM SR pa3Max Hapacraer, cTpe-
MsCb K HEKOTOpOMY npezneny npu SR - co. 3TOT mpexena HeTpya-
HO HaHTH, €C/H yuecTb, YTO IPpH SR= co JNeTeKTHPOBaHHE 6y-
AeT NMHKOBBIM, U Da3MaX XapaKTEPHCTHKH MOxeT O6LITh HaiijeH
KaK Da3HOCTb MaKCHMalbHBIX 3HaYeHHH HaNPSKEHHS:
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e = U, cos - U, cos (xt -+ 9);
opy 9=0 H ¢=Tm, TO €CThb:

npu ¢ =0:
E,=U,(1 4+ b); @
npﬂ Qp = 7.
Ex= U, (b cost, — COS KT,), (28)
rie 1, — yroa, Opd KOTOPOM CyMMApHOE HaNpsiKeHHE € MaKCR-
MaJIbHO.

[IpupaBHUBas HyJIO NPOH3BOAHYIO BbIpAMEHHA (28), HaxomuM
1o. [loCJIe MOACTAHOBKH 3TOr0 3HaY€HHUS To B (28) H HeoOXOAUMBIX

2aa
2

0 5 0
Puc. 6. 3aBucHMocTh 2Aa OT OTHOUIERHSA
aMIAMTY] AAA pasaHuHblx SR .

npeoGpa3oBaHuil ToJyuaeM BbIpaXKeHHst VA pasMaxa XapakTepH-
CTHKH: .

k=2 2Aa=b(1——g—),

=3 2Aa=l+b—l/(1+—g'>3. (29)

VHTepecHo OTMETHTb, YTO NPH SR = co cyuecTBYeT KPHTHYECKOE
aHauenue b ==b,,, NOC/]€ KOTOPOro pasMaX XapaKTepHCTHKH pa-
BeH yIBoeHHO# ammautyne U, B He 3aBHCHT OT aMIOMHMTYIH HH3-
KouacToTHOro HanpsikeHus U, IJTO KPHTHYECKOE 3HA4YEHHE MO-
xeT GHiTb HaWaeHO H3 YPAaBHCHMS:

_‘ﬁl = U, (— b sinx, + # sin k1) =0. (30)
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Paszennm obe wactd Ha sin t,:
b SE @31)

sin 1,

W3 puc. 7 BHAHO, uTo NpH GOJBIUNX 3HAYCHHSIX b MaKCHMYM
CYMMApHOro Hampsikenust Em HacTymaer npu to=0 u pasmax xa-
PAKTEPHCTHKH ONPENEJISIeTC TOMBKO aMIVHTYROH U,.

Ias HaxoxnaeHus b,, mocTaTOouHO

HafTH mpenenbHOE BHpaXeHHEe nas (31
U, cost ~Uycos2t opu 1, - 0:
Y cost
<~ P — b”p + K2 = 0,
N OTKyna .
b= byp = k2. (32)
N\
b=2 A\ Kak vacTHHii cayuaii U3 3TOro COOTHO-
WICHUS BBITEKAET U3BECTHBIH (haKT, uyto B
(ha30BOM JeTeKTOPe IPH PABHBIX YACTO-
0 L, I ¥ TaX pa3Max XapaKTERUCTHKU He 3aBHCUT
AMILTHTYAB HAUOOVIBIL -
Puc. 7. K onpegene- or i YA bIIero us Hanps
HHRIO pa3maxa Xapak- KeH °
TEPHCTHKH mpH W3 puc. 6 Buano, uto mpu Goapiny
SR = o, 3HavyeHusix b pasmax XapaKTepPHUCTHKH

noyTH He 3aBHCHT or U, Takxke u npu
KOHCUHLIX 3HAYeHHAX napameTpa SR+#co. DTOT (GakKT MOXKHO
OGDBSCHHTD, €CJIH COCTABHTH ACHMITOTHYECKOE BbIDAXKEHHe  JJIs
Pasmaxa npu b ~oco. U3 (14) Bugso, uto npu b-»occ:

—a

-5 = C0s 8,. (33)
[Ipu stom, kax wnerpymuo ybenuTbcs M3 pHC. 3, HequHeHHBIM
y4acTKoM B rpadHKax 7, H Yy, MOXHO apeHe6peub, TO eCThb
CYHTATh, YTO

cos 8, - cos 8, -

To=—C0s 8 npu cos B < 0;
o == npu cos 8 > 0;
=1 npu cos 8 < 0;
T1=0 opH cos© > 0.

Toraa oxasmiBaercs, uto BRIDAXEHHS A Yoy H Ty, NPHOGpETYT
CAeAYIOUIHA BHI:
Too = 07, (6y),

__ 2 sink@,
T = r K )

(34)
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Sri e (GOPMyJIbl TAKKe MOTYT ObiTb MOMYUEHB H3 (16) u (19).
Jlast sToro HeoOGXOAMMO YYecTb, 4TO IPH b->oo (15) acHMMOTOTH-
yeCKM CTPEMHTCS K BBIPAXKeHHIO

1,8 *
61 —62=—b—s—i'n—60—. (35)

YuuTHBas 3TO COOTHOUIEHHE H coBepluasg npefenbHMiA mepexon
B (16) u (19) opu b — oo, MONyIHM (34).

[MokaxeM, 410 NpH b==00 B BHpaNKEHHE A NOCTOAHHOM
cnaraioulefl BOMLYT TOAbKO ABa KO3(MHUHEHTA Yoo H Tix- s

Lo Ip ©

Puc. 8. Ouenka 1p(8) mpu b~ .

5TOr0 CAEAyeT AOKasaTh, YTo CymMMa GECKOHEUHOTO psna B (9),
. 1
NepBHil YNEH KOTOPOTO DAaBEH —5 Yy, COS2¢, CTPEMHTCH K 0

npu b — co. Kaxaui#t xos(HIHEHT, BXOASIIME B 3TOT PHA,
ompeaesercs, cornacHo (6) (9), BrpaxeHHeM:

2 T
Towp == S 1p (— a—bcost) cosKp T dr.
0

Cyuma psiza MOXeT ObTb 3aIHCaHA CJELYIOUIAM o6pa3om:
™

1 o0
Soem =" 2 €os po S‘ 1p (— @ — b cos ) cos Kprdr.

om=2 0

JinA OUEHKH STOro psia 3aMeHHM rpadukH %,(©) mpAMOYroJib-
HHKAMH, BBICOTA KOTOPHX PaBHA MOJLYJI0 MaKCHMaJbHOro 3Haye-
HHA 7,(©), KaK [I0Ka3aHO HA DHC. 8.
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Monyne maxcumanbroro snavenus 70 () MOXer GHTh Halinen
K3 (20), ecau mOJOXKHTE

sin P—1)8=—sin(p--1)9=1.

Torpa
. . 2
IYPLK(H(:“‘ 7[([7'—~1)
H
2 v p 2\ | sinkp(9,-6)) |
17—
Soem < }';DZ:) 77— 1 :j‘ cos kprdt < ;{22 ™ E— <

2 1 1
< L =g
p=2

Ilpu 8, - 8, >0 Soem = 0.
Taxum o6pasom, npu & - o ypaBHeHHe (24) npuo6peraer
CIeNYIOLHA BHA:
SR =T(00) + 28 cos o, (36)

C pocroM b nocnenuui HJICH, ONPENENAIOLIHA 3aBHCHMOCTL BE-

OpSIMACHHOTO HANpSIKEHHs OT CABHra (has, Dajnaer, BCAeACTBHe

UEro pasMax XapaKTePHCTHKH CTPEMUTCH K Hym0. Bocnobsosas-

IIHCD STHM, 13MM CMEILEHHIO HEKOTOPOe npHpalleHne a=a-}-Aa
A

H pasnoxuM (36) B pas no crememsm % oTOpoCHB CTeme-

b b
HH BHIE nepBoii.
Paznoxenne nponssesem orHocHTeabHO CMEILEHHA a,, KOTO-
po€ noaydaerca mpH cuBure (as qsz%. [Tpu stom nocaex-

HUH uaeH B (36) oGpamaercs B HyJb, 4TO o6aerqaer Haxoxsie-
HHUe a,.

[Tocne Hecnoxumx npeo6pasoBaHuil monyuaem:

% SinK@pcos ¢
Aa =

(37)

T cosB, cosg *

SR T8+ ~Fsine,
YuuTHBasg (35), nocAenHHiA uieH B 3HaMEHaTeNe MOXeT OHTb
OTGpOLIEH, TaK KaK OpH b — oo 8, — 8, - 0. IToxctasus (33) B

(36), momyuum cdopmyay mas onpeaeneHHs pabouel TOYKH a,,

0

E‘o;;‘;?£ =1, (8). (38)
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Herpyauo BHIeTb, YTO 3TO BEIPAXKEHHE COBMNANAET C ypaBHEHHEM
U1 OOBIYHOrO AMIVIMTYAHOTO JHOAHOTO AETEKTOpa H IPH JocTa-
TOuHO GOJbIIHX SR MOXeT ObITb YIPOILEHO:

3r
8'= op. (39)

Moncrapus SR us (38) B (37) u orGpachiBasi MOCJeJHAN WIeH B
JHaMeHaTese, TOJYYHM Moc/le HeOOXOIHMBIX npeo6Gpa3oBaHHi:
sinx 9,

da= %12 8 oS 9. (40)
Jlast Toro 4ToGBl UMETh BO3MOXKHOCTD noJib3oBaThea 3Toit hopMy-
7ol JUIs TPAKTHYECKHX PacueToB, YCTAHOBHM IDAHHIBI €€ npuMe-
HHUMOCTH. BhIllle 0TMeuaJIoCh, UTO TPHU b—>»0 HeJIMHEHHBIM ydYacT-
koM Koa(@uiuentoB Yo u Y1 MOXKHO npeneGpeunb. M3 puc. 3 BUA-
HO, YTO 3TO YTBepPXKJeHHe IKBHBAJIEHTHO BLINOJIHEHUIO COOTHOLIE-
HUA:

b (1 —cosBg) > 1. (41)
BHOONHEHHE €ro 3aTPYAHEHO MpH cos B, — 1, 10 ecTb SR—> 0.

B atoM cayuae (41) MoxeT OHTB 3aMHCaHO npHGAHKEHHO cJe-
AyomHM 06pasoM:

XA
2

> L

Mocne mnoactaHoBKH (39) B IoOC/e[Hee HEPABEHCTBO NOJIY4HM
nocJe Tpeo6pasoBaHuii ycaoBHEe NPHMEHHMOCTH dopmyast (40):

3 2
b2 ‘/ (iﬁ-) . (42)

AHaJIM3 ACHMIITOTHYECKOrO BBIpAXKEHHS (40) moOKasblBaeT, 4TG
npHUpaleHie BHIMPSMJIEHHOTO HaNpsXeHNd npu b—>co JEHCTBU-
TEJBHO He 3aBHCHT OT aMIUIHTY[Bl HH3KOYaCTOTHOTO HaTpsKEHUS.
CaenyeT OTMETHTb TaKXe, UTO NpH Kk@¢=n pa3max XapaKTepUCTH-
KM KpaTHO(pa30BOro AeTEKTOpa, COrJIacHo (40), ofpamtaercs B
HyJb. s yBesHueHHs pasmaxa Heo6X0AUMO BHIOMpATh Mapa-
meTp SR Tak, 4TOOHI

[
x90=—§—.
B pe3yabTaTe NPOBEIEHHOTO paciera GblIY TIOJy4eHbl BhIpa-

KeHuss s Onpeaeneﬂnﬂ npupameﬂuﬂ BBITIPAMJICHHOI'O Hanps-
senns AE=F (@) npu pasiuuHBlX b M SR AJA  OMHOrO njeya
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KpaTtHO(asoBoro serektopa. U3 puc. 1 BuaHo, 4TO XapaxrepHcTH-
Ka Vst ABYX IIeY MOXKeT ObiTb NOJyYeHA H3 COOTHOLIEHHS:

WE=F(¢)—F(¢+m)

HJH, YYMTHBAS CHMMETDHIO XapDaKTEPHUCTHKH OTHOCHTEABHO o=n

(puc. 9),
2AE =F (9) — F (r — ®). (43)
Ha pHrc. 9 nocTpoenn oTHOCHTeMbHLIE XapaKTePUCTHKH TEAE—

AN PAS/MYHEIX b M K =2, NpDHYEM NPH MaAHX b 3HAYEHUS Fe)

4,54

- 0,54

-7

Puc. 9. dopma xapaxrepuctuxn KPaTHO(a30B0r0 neTekTopa NpH x = 2.

ONPEACMTNNUCD U3 rPadHKOB, AHANOTMYHHX pHUC. 4, a opH b— oo
H3 (40).

Paccmotpenne atux XapaKTePHCTHK MNOKA3LIBAET, YTO BHJ Xa-
U,

P3aKTEPHCTHKH 3aBHCHT OT OTHOLUEHHsS aMONHTY R bzv’i H 4TO
8

CYWECTBYET HEKOTODOE ONTHMANbHOE 3HAYEHHe b, npH KOTOpOM
XapaKTepuCTHKa HauGoaee JuHedHa. [lpu b — oo XapaKTepPHCTH-
Ka, Kak nokxasmBaer (40), ctpeMurcs K KOCHHyCcouze.
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XapakTepucTHka KpatHotha3oBoro AETeKTOpa Npu 60abUINX
KPaTHOCTAX

BuuxcaeHue 3aBHCEMOCTH SR(a) AAs PasaH¥HHX KpaTHOCTER
OKA3LIBAET, YTO OTHOUIEHHE PasMepa XapAKTEPHCTHKA K cMeule-
HHIO @, OpK K > 10 3HauMTeNbHO NANAET. 1o OODBACHAECTCS TEM,
410 KO3(PHUAEHTH! Y14, Toox H T. A y6HBaOT C POCTOM KpaT-
HOCTH, TOraa KaK KO3QQHIHEHT Yoo onpeneasiomuA @, OT KpatT-
HOCTH He 3aBHCHT. DTOT (DAKT MOXHO MCIONb30BaTh I8 TpH-
6 KEHHOTO AHAIMTHYECKOTO ONpeleseHHs 3aBHCHMOCTH CMele-
HHA OT capura (as:

a (9) = a,+ da(9).

C 1e/bl0 NOMydeHHs: TPUOJIMAKEHHOTO BBIPAKEHUs Aa(@) pasJo-
xum (24) B pan Teisopa 1o CTENEHAM Aa, or6pocuB CTeneHH Aa
TpeTbero ¥ 0oJiee BBICOKOTO HOPSIKOB. Puc. 10 uamocTpupyeT

Y (cosB)
]
xm* ST V =0
+1 / -1 cos8
4nnpomumuun,'
I -
I’ V

Puc. 10. Tpubanxennoe onpeneleHHe XapaKTEPHCTHKU TPH 60ab-
IIHX KPaTHOCTSHX.

HeOBXOMHMOCTb YAEpXKHBaHHs BTODOl cTemeH Ad. HeficTBUTEND-
HO, CMelleHHs npu ¢=0 W Q== MOTYT COOTBETCTBOBATH DASIIHH-
HBIM CKJOHAaM TrpadHKa Yy, M JHHeiHas amnpoKCHManus MOXKET
IPHBECTH K BecbMa OOJIbIIOH omuOKe.

KosdUUHEHT Ygpc B Aa/IbHEHIIHX BBEIKJAIKAX oT6po1iueH, no-
CKO/MbKY, KAK OTMe4ajoCh BhIlE, OH ROCTaTOYHO MAT. [Tpu stom
Brpaxenne aas Aa(p) 3HAYMTENLHO YNPOMAETCH. Pasnoxenne
NOJNYYEHHOro TaKUM O06Pa3OM BHPaXEHHS

o =tla)+ 5 Tn() cos e (44)
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fIPOMSBONUTCS BOKPYr CMELIEHHA @), KOTOPOE OmpexeasieTcs mpH
kg
=73

;;o = Yoo (@y). (45)

Tlocne pasnoxenus (44) s PAL H HEOGXONMMHX Mpeo6pa3oBaHui
NO/ly4aeM ypaBHEHHe:

2 (8a)? + 2, (Aa) 4 a, =0, (46)
rne:

. 1,
% = Ta0 (ao) - 5 Tk (ao) Cos o,

1 ' 1,
% =35 T Yoo (@) + 5 Tie(@0) cos 9,
% = Y1 (a,) COS ¢,

3aecb LITPUXH O3HAYAIOT AN PEPSHUHPOBAHHE 1O @ COOTBETCT-
Bylolux Kospduuuentos. [locie AU hepeHIUpOBaHUa 110 a (16)

X
, 3
‘9;,0, N 2% / ~
- [b=71 b=
b= .
NERNEE A
N /
\\\ 1 & / '
v NN /
— / b=5
- Jij b=1
m 500 oo 5000 00 Sk 00 S00 1000 5000 10000
a) 6)

Puc. 11. 3aBucumocts yraa orceuku m KpPaTHOCTH OT mapaMerpa SR.

u (19) momyunm crenyiomue BBIDAXKEHHST Il KO3 dUUMeHTOB
yDaBHeHHs:

. m—18 1 1 0, —0,
Too =~ ( sin@; + sir18,) + 0

1 < cos k¥ 6, cos k8, )

T = 0,9=b sin®; ~  sin 0,
, —1,8 , b
Too= "z (81 + 8) - - [1,(8) — 1,(8)],
T = _OQIT (sin k@, — sin kB,).

Yribr oTceukn ©) n O, OnpegessioTCs COrIacio (14) npu cMmemge-
HHM @=,, onpefenseMom uz (45).
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Ha puc. 11-a npeacrasjieHa 3aBHCHMOCTb YIJia OTCEUKH 8, ot
napamerpa SR, NoCTpOeHHas 10 (45). Tosbaysch aThM rpaduroM
u (14), MOXHO JIerKo ONPEAETATH ©, 1 O, npu pasiHuHBIX b H
SR. XapakTepHCTHKa KpPaTHO(a30BOr0 HETEKTOpa HAaXOAHMTCA MOC-
Jle pellleHHsi ypaBHeHus (46):

bt &g
Aa(p)_—To\l—]/l—;Fa,). (47)
Bropoit, HanGoOMbIWHI 0 MOAYJIO, KOPeHb ypaBHEHHSA otOpolueH,
NMOCKOJIbKY OH COOTBETCTBYeT, KaK BHIHO u3 puc. 10, yuacTky rpa-
o o a
duKa T , KOTODHII He JaeT NepeceyeHus ¢ KPHBOH 10,,-}-@.

Ha puc. 12 mpeacrapjeHa 3aBHCHMOCTb Pa3Maxa XapaKTepH-
cTikd 2Aa ot napametpa SR npu b=5 Wi 1BYX KpaTHOCTeH, IMo-

. af
43 ] 2aa-77t—
R
02 “bes =%
- Pacvem
// -~~~ 3ncnepumenr:
- ‘\ . /
014 AN K10
N K==
K'?ﬂ/ //
ol NAVNFT NS V_ ..
100 S/ 500 1000 / 5000 10000 SR

Puc. 12. 3aBHCHMOCTb pa3Maxa XapaKTEpDHCTHKH OT napamMerpa
R npu x =10 n x =20,

cTpoenHas no ¢opmyse (47). Y3 storo puCyHKa BHAHO, YTo NpH
HEKOTODHIX 3HAaueHusX SR XapakKTepUCTHKa OTCYTCTBYeT. OTO 00B-
SICHSIETCSI TeM, uTO IIPH HEKOTOPHIX YIJIax OTCEYKH, KaK BHIHO H3
puc. 10, koapduuuenT T, obpaiiaercs B HyJb. Ha srom xe pu-
CyHKe TMyHKTHPOM MpeICTaBJeHa 3KCIePHMeHTalbHas KpUBas, KO-
TOpasi MOKAa3blBAET, UYTO peajbHO XapaKTepHCTHKA NPHCYTCTBYET
npu Jio6blx 3HaueHuaxX SR. D10 pacxoxjeHne oGbsICHSIETCS TeM,
4TO B BBHIPAXKEHHWM JJIA XapaKTEPHCTHKH OBLIM OTGpOLIEHHI K03(-
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(QHUHEHTBI Yypx 11 Bhiwe. OfHAKO NPUBIHKEHHOE YCAOBHe HaJH-
UUsl MHHHMYMa p4a3Maxa XapaKTePUCTHKH MOXKeT ObiTb HaiJeHO
13 BBIPaXKeHHS:

T)st-

HaunGosbiunit HHTCpeC npeicTaB/sieT onpeieeHHe [epBOro MH-
HHMyMa, COOTBETCTBYIOUlero GOJbIIMM 3HAUeHHsiM napaMerpa SR.

Ha puc. 11-6 npencrapiena 3aBHCHMOCTb KPaTHOCTH, pH KO-
TOPOi HAcTynaeT Mepeblii MUHUMYM, oT mapamerpa SR. U3 srtoro
PUCYHKA BHIHO, YTO C POCTOM KPATHOCTH BeJHYHHA 3TOTO Napa-
MeTpa ypeJIHuMBaercs. Bhillle oTMeuasoch, uTo B cHcreme DATL
KpaTHO(a3oBblil JeTEeKTOp paboTaeT B HEKOTOPOM AMANa3oHe ya-
CTOT. B 3THX yC/OBHSIX JKeMaTeJbHO VMEHBIUHTL BJAMAHHE KPATHO-
CTH YacTOT HA pa3Max XapaKTEPUCTHKHM, YTO TMO3BOJHMT YMEHbIIHThH
H3MeHeHHe noJjockl cuHxpoHusma ®AIT  npu nepectpoiike mog-
<rpanBaemoro renepatopa. M3 puc. 12  BuaHo, uYro TIpH
SR> (SR) yuu pasmax XapaKTePUCTHKH MOHOTOHHO YBEJHYHUBaETCH
¢ poctom SR. Tlostomy HeoGxomumo BEIGHpaTh mapamerp SR no-
CTATOUHO GOJIBLIMM, TaK YTOGH IEPBHI MUHHMYM HacTynas Ha ya-
CTOTe, Gobllell HauBBICHICH uacTOThl muanazona DAL Torma Ha
RCEX 'aCTOTax B JiHAlla30He He MOXKeT ObiTb MHHHMYyMa pa3Maxa
xapaxrepuctukd. M3 puc. 11 BuAHO, urto mpu x=30 SR=10000,
YTO BBI3BIBAET HEOOXOAUMOCTb TIPHMEHEHHs AHONOB C GOJBIIOL
KpyTH3HO# (Hanpumep, 6/13[1) u 6OJbLIMX CONPOTHBJIEHHH Ha-
TPY3KH. YuuThiBas TOC/IEHEe OBCTOATENbCTBO, JKEeJAaTeJbHO Ha-
I'PYXAaTh KpdTHO(A3ZOBLIT JCTEKTOP JMEKTPOHHOH JaMIoil B pe-
MIUME OTCYTCTBHSI CETOYHBIX TOKOB,

Puc. 13 waiocTpupyeT BJAdsiHHe OTHOLIGHHS aMIUIUTYA b Ha
pa3Max XapakTePHCTHKH /IS PazJuyHbIX Iapamerpos SR npu
JBYX KpatHocTax K==10 1n x=20.

Ilo ocu OpAMHAT OTJIOKEHO OTHOLIEHHE pa3Maxa XapaKTepH-
CTHKH Ha OJHO IUIEY0 KPATHO(A30BOro HETEKTOpa K aMIUIUTy/e
1nauboJpliero u3 Hanpsikenud. [Ipu 6°>1 HauGosbluedt amMmiMTy-
no#l, oueBunno, apasercsi Uy, a upu b<I—U,. 1lpu mambix 3Ha-
YeHUAX SR HMEIOT MCCTO MHHHMYMBLI Da3Maxa MpPH HeCKOJbKHX
3HAUEHUX b. DTH MUHUMYMBI MOTYT GbITh MOJYYEHbI, KAK YKAa3bl-
BaJloch BpIe, 3 rpaguka puc. 11. C pocrom SR MHHHMYMbI
CABMralOTCA B CTOPOHY MaJibiX 3HAYeHHH b, mpuueM cymecTByer
ONTHMAaJIbHOE 3HaueHHe b, TPH KOTOPOM Pa3Max XapaKTepPHCTHKH
Makcumadgied. Ilpin b—0o pasmax XxapakTepHCTHKM onpeaesseTcs
flonyyeHHoll padee dopmysoii (40), To ecTb He 3aBHCHT OT amil-
JUTYIBl HU3KOYACTOTHOrO HATIPSAMKEHHS.

[lpy SR=1oo pasmax XapakTepHCTHKH MOMKeET ObITh onpene-
JCH 13 (popmyn (25), (27), (28) u (30) u, Kak yKa3nBaJIOCH
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Bhillle, TpH b_>K? paBeH YABOEHHOH aMIUIHTYAC BHICOKOUACTOTHO-
I'C HanpsiXeHus.

_af —

Ve \ - SI«"‘“ZM
— ---SR=5
- - \— —— SR =500 —

“TIA TR
IV \

Q0?2 l/ 1 N
TV LN ey
/) /\ < / S RN T N\
ZINV B =SNN
0 / AN 1N £?>\:
al I 5 0 0 w 500 1000 b

U
Puc. 13. 3apucumocCTh pasMaxa XapaKTePHCTHKH OT b= —0’1
8

n napamerpa SR.

Ha puc. 14 mpeacTae/eHa 3aBHCHMOCTb OT KPATHOCTH pasMa-
Xa XapaKTePHCTHKH Ha OJHO ILIEHUO KpaTHO(A30BOro JAeTeKTOpa npi
b—>5. Tlapamerp SR=5000 BeIGpan npH nomolly rpaduka pHc.
11 Tak, uTo MHHHMyM pasma-
X2 XapaKTepPUCTHKH HACTYyMasT ﬁ£
Ha xpatHocTH K >20. Ha sTOM P

J)e pHCyHKe H306paxena sa- 10 55

BUCHMOCTh pa3Maxa Xapakrsa- SR=5000 Y

DHCTHKH TIPH b=100. Cpas- s

HeHHe 3THX JABYX C/Iy4aes IO- b=100 \\
KasblBaeT, 4TO 1P OTHOUIE-  gpf T
HHM aMIUIATYA D=5 BenuuH-

Ha pasMaxa XapaKTepHUCTH- pgy ‘

Ku GoJibllie, YeM MpH O0—> . ! 2 347 [ i
O@HAKO H3MeHEHHe pa3Maxa  pyc, 14, 3aBUcHMOCTh Pa3uaxa Xapak:
o JAWanasoHy BO BTOPOM  TEpHCTHKH OT KpaTHOCTH TNpH ABYX
cjayyae OKa3blBaeTca MeEHb- 3naueHusx b.
UM,

KaK yxe yKa3bIBaJIOCb BLILIE, AHAJHU3 XapaKTepHCTHK KpaTHO‘
(1)330801"0 JeTeKTopa Obla npoaesiaH g cjaydas, KOrJa HU3Kouac-
TOTHOE HanpsikeHue JeficTeyer B dase Ha o6a Tuieda JAeTEKTopa.
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MoxHo mokasats, uto mpu BKAIOYeHHH HH3KOYaCTOTHOrO Ha-
NPSKEHHst B OOMOTKY €O cpesHell TOUKOf XapaKTepuCTHKa Ha 4Yer-
HBIX KpaTHOCTAX oTcyTcTBYer. [leficTBHTENbHO, Torja Hanpsixe-
HHE B BEPXHEM mJleye:

ey =U, cost -+ U, cos (kt + o),

B HHXHEM mJieye:
¢, == U, cos (v -+ =) + U, cos (kt + ?).

HOCTOﬂHHaH cjlaramouas Toka 6y11€T ONPENENATLCH YJeHaAMHU BHAA:
B BEDXHEM mJjeye:

Yps pi COS PKT-COS p (KT + g),
B HHXHEM njeye:
Tps px* COS (PKT 4 KT)-COS p (KT + @),
r=0,1 2.

[ocae npumenenns GopMyJibl IJi MPOM3BeeHUs KOCHHYCOB
MGIYHIUM CTeNVIONUHe BBIPAXKEHHs JJIN MOCTOSHHOH CAAralomed:
B BEPXHEM IuIeye:

1
9 Tp’px cos D9,
B HHXKHEM nJexe:

1
9 Tpr pK cosp (Kﬂ + (‘P)

M3 o1ix swbipaxenns BHIHO, 4TO MPH K YETHOM NOCTOSHHbI®
cjaraoumue B 000MX MUIeYax pasHbl npu so6om casure ¢as, To
CCTb XapPaKTEPUCTHKA OTCYTCTBYeT,

Ecaun k wewerHo, 1o Ha BRHIXOXe (Pas3oBoro JlETEKTOpa CyLIecT-
ByeT Oo6blyHas XaPaKTEPUCTHKA, ONpefesnsieMast MOJyYeHHbIMH Bbi-
IIC BBIPAaXKCHUSAME,

3akamwuenune

B pesyibrate uccaenosanus KpaTHO(ha30Boro jerekropa ycra-
HOBJICHO, YTO C TOUKM 3peHHs aHa/uza CJaefyer pasJjuyaTh ABa
cayuas: x>10 y x<10.

[lpu manbix KpaTtHoCTAX yAoOHee  MoJb30BaThCs (dhopmysoit
(24) nnsa nocaenyiouiero TpaHuecKoro omnpepeaeHus Xapakrepu-
CTUKH. [Ipu GoJbIINX KpaTHOCTSX NoJiyyeHa MNpuOMIHKEHHass aHa-
JMTHYCCKas  3aBucumocts  (47). [loayuyennl ACUMIITOTHYECKHE
BLIP2XKEHHS /IS XaPAKTePHCTHK mpu SR—o00,a Takke npH b—+co,
Mokazano, uto npy SR= oo pasMax XapaKTEPUCTHKH onpefe-
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/isleTCl TOJIbKC AMIIMTYAON BBICOKOUACTOTHOIO HATPSXKEHHs, eC/IH
OTHOLLIEHHE AMIUIMTYA

Gonbile KBajpaTa KPaTHOCTH. IIpu GOJIbIUMX 3HAYEHHSIX b BJIHA-
HMe AMIVIMTYABl HU3KOUACTOTHOTO —HAINPSIKEHHS HEe3HAUHTEIbHO
TaK)Ke M NPH KOHedllbIx 3HaueHusx SR. PaccmoTpeHbl yCJOBHS
pa6oThl KpaTHO(a3oBOro AETEKTOpa B AMANA3OHE 4YACTOT. [Toka-
3aHO, UTO BJMAHHE KPATHOCTH HA Pa3Max XapaKTePHCTHKH yMeHb-
uraetcs, ecad mapamerp SR GoJjblie HEKOTOPOrO  KPHTHUYECKOro
sHaueHus, J109ToMy B CxeMe JHOJHOrO KPaTHO(asoBOro AeTeKTO-
pa Lenecooo6pasHo MPHMEHATb AHOABI C GOJIbIIOH KPYTH3HOK.
YCTAHOBMEHO, UTO MPH BKJIIOYEHHMH HHM3KOUACTOTHOrO HamnpsiKeHHs
B 0OMOTKY CO CpelHeil TOUYKOH XapakTepPHCTHKa IpH YETHBIX KpaT-
HOCTSIX OTCYTCTBYET.

CJaeayeT OTMETHTb, YTO B KayecTBe KPaTHO(A30BOro JETEKTO-
pa MoxeT GbiTh MCIOMb30BaHAa TaKKe MHOrOCETOYHas Jawmma, Ha
ONHY WJIH [BE CETKH KOTOPOH MOJAIOTCH CHHYCOMJaJbHble Hampsi-
KeHMsT KpPaTHBIX YacCTOT.

* % %
B 3ak/iI0ueHHe aBTOp BbipaxKaeT OJIarOAApPHOCTb JOKT. TEXH.
#ayk npod. C. Y. EBTIHOBY 3a PYKOBOACTBO HacCTOsIIel paGoTOH.
JUTEPATYPA

1.C. U. EsTanon, O BHellHeM BO3/efiCTBHH Ha aBToremepartop, Pa-
anorexuuxka, Ne 6, 1956.

2. C. U. Egtsanos, Paguonepenalouue ycrpoiicta, Csasbusaar, 1950.
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OCOBEHHOCTHU PACYETA TEPMAHHUEBbBIX
ILETEKTOPOB

Huorc. 0. C. Yenyosa.

JleTeKTHPOBaHHe HENpPephIBHOTO CHrHaJjda

an JACTEKTHPOBAHHW HENPEPBIBHOrIC CHUrHaJjJia OCHOBHBIMU INa-
paMeTpaMu AeTEeKTopa SIBJAAIOTCA KO3(M(DHUHUEHT Mepegayn U BXOI-
Hoe cenportuBienre. Hasuuue oO6paTHOro TOKa repMaHHEBOrO M-
Ola NPHUBOAUT K YMEHBbIUEHHIO KO3(hHUUEeHTa Nepeauyu JeTeKTo-
pa, K VMeHbIUEHHIO BEJHUYHHBI BXOJIHOIQ COIPOTHUBJIEHHUS] HETEKTO-
Pa M K H3MCHCHHIO XapaKrepa 3aBHCHMOCTH BXOJHOIO CONPOTHB-
JICHMA JIeTeKTOpa OT aMIUIHTYJbl CHTHAJa,

Mertonpl pacuera mapameTpoB AeTEKTOPA, TPHMEHseMble s
BAKYYMHBIX JHOJOB, HEMPHUIOAHBl JJISI TepMaHHEBbIX ITHOMLOB.

B Jsmmrtepatype nmeetca psa paGot, MOCBSIIEHHBIX —ompegesie-
HHIO TIapaMeTpoB repMaHueBoro Aetekropa {1, 2 u ap.].

Meron pacueTa OCHOBHBIX ITAPAMETPOB HETEKTOpa IS CJAaBbiX
curdasos jaerca JI. C. T'yrruubivm [1].

MM Hcnosb3yeTcst SKCNOHEHUMAAbHAS ANMPOKCHMAUMSA —CTATH-
YEeCKOH XapaKTePHUCTUKH TepMaHHeBOrO AMOMAA, YTO COBOAAAeT C
TEOPETHYCCKUM BbIPAXKCHHEM [JIA BOJBTAMIEDHON XapaKTepPHCTH-
KU p—h nepexoia, MOJHOCTBIO ONpPepe/IsIonLuM CTATHYCCKYIO Xa-
PaKTepUCTHKY KPHCTAJJa IPH MaJblX HalPSKEHHSX,

[71s CUJIBHBIX CHFHAMOB 1B paGoTe  aMEePHKAHCKUX aBTOPOB
(2] n B pabore KHuszeBa npeasaraercs alnpoKCHMHPOBaTh Nps-
MOit ¥ 0OpaTHLI TOK IepMAaHHEBOro AHOAA ABYMS npsMbiMy. B
nepBoif paGoTe mapameTpel repMaHHEBOro JAETeKTopa NpeaJaraer-
Cst ONPEAe]IATE C NOMOLIbIO HECKOJbKHX CeMeHCTB KpPHBBIX. Bo
BTOPOif pafote A/ 3THX XK€ MapaMeTpoB HAKOTCA  pacueTHble
(bopmyJibl, B 00LIeM BHAe AOBOJBLHO TPOMO3JKHE.

CJaexyer OTMETHTb, UTO aNMMPOKCHMALMS —CTATHYECKOH Xapak-
TEPHCTHKH TePMAHHEBOro AMONA ABYMSI IMPSMbIMH IO3BOJSET HC-
NO/IL30BATD, N/ ONpeleNeHHs MapaMeTpoOB TepMaHHEBOro JeTek-
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Topa, METOA, LIHPOKO NpHUMeHsieMBlfi ISt BaKyYMHBIX ~ JMOJOB,
HMEHHO—MeTOJ MAeaJbHOTo AHoAa (JMHHEHHO-TOMaHas AMMpOKCH-
Mauus).

CraTHUecKasi XapaKTepHCTHKAa TePMaHHeBOro IAHMOAR, amnmpoK-
CHMHpPOBaHHasi ABYMs TNPAMbIMH, MOKasaHa Ha pHC. 1-a. Juopn,
/1 ¢ Takol XapaKTepPHCTHKOIl MOXKHO 3aMEHHTb AHOAOM A, umero-

L~

(
2 LSl J) i=S,u
0/ u 0 u
(=S oty Y )
1 A,
—— 2T
RL on

Puc. 1. a—cTaTHueeKkas XapaKTePUCTHKA repMaHHeBOro auonaa /.

annpoOKCHMHDOBAHHAS ABYMsA NpPsMbiMM; 0 — cTaTudeckad xa-

paKTepMCTHKa HieaabHoro nuopa [, W SKBHBANEHTHAA CXEMa
repmanueBoro nuoza .

1M JIHHeﬁHO'JIOMaHy}O XapaKTepUucTHKy C prTH3HOﬁ Sl; napaJi-
JIJIbHO XOTODPOMY TOAKJIIOUEHO COIIPOTHBJIEHHE Ri 06p (pHC, 1-6),
37eChb:

Sl = Snp - Sodp’

1
Ri 06p~— —3'0_@"7

rae: S,, — KPYTHSHa NPAMOro TOKA P€albHOro AHOAA
So6, — KPYTH3HA 0o6paTHOro TOKa pea/ibHOrO AHOZA.

Tak Kak S,, 065Y4HO MHOro Goablle So6p, TO MOXHO IpH-
6AM3RTEJIBHO CUHTATh, YTO S, = §,,.

Takum 00pasoM MOXKHO TOJNb3OBATBCS ~METOJNAMH  pacuera,
OCHOBAHHLIMH Ha JIMHEHHO-JOMAHON anNpOKCUMAalUWH, MpH COOT-
BETCTBYIOIIEM yueTe CONMPOTHBJIEHUS K ogp-

HenocTaTKOM amNpOKCHMAUMH CTATHYECKOH — XapaKTePHCTHKY
ABYMS [IPAMbBIMH SBJSIETCS TO, UTO HE YYMTHIBACTCS HEIHHEHHOCTh
BOJIbTAMIICPHOH XapaKTEPUCTHKH OGPATHOTO TOKA JHMOAA, KOTO-
pasi CKasbiBaeTcsi NpH OOJIbUIMX CHTHAJAX, U HEJHHEHHOCTh Mpsi-
MOTO TOKa, KOTOpasi CKa3hIBaeTCs TPH MaJIbiX CHrHajlax.
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I[Tpocteiiast Kpusasi, KOTOpOi MOXKHO annpoKCHMHPOBATD
NPSAMO¥ U OOPATHBIH TOK repMaHUeBOro AMOAA, VUHTHIBAIOIAS He-
JIMHEeHHOCTh, ecTh Mapa6oJa.

AnnpokcuMHpyem mpsMoii M 0GpaTHBIl  TOK repMaHHeBoTV
AHoxa mapabosaMu CIefYIOUIMM 06pasoM:

{=au? OpH u>0,
i=— bu? npH u <0, M
i[MA)

ary-2

(S

i TR VIR B T S - BPRC R . N T Y
— —tea s L 3
t t s oy o

w4 | & w2

P

o
Ly

PHc. 2. Peanbuasi cratuueckas XapakTepHCTHKA FepMaHHEBOTO AHOXA
H annpOKCHMHPYIOIHe Napaboab.

Kosduumentsl a # b B BbIpaXeHUU (1) onpemensitores opmy-
JAMH:
a=2 [t (2)

u?? u??

rae: I, M #4; — KOODAHHATH XapaKTEPUCTHKH NPAMOrO TOKA B
TOYKe, rae napa6osa i= au® 6ynetr coBunagath C
pPeaALHOA XaPaKTePHCTHKOH (pHC. 2);
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iy M Uy — KOOPAHHATH XapaKTepUCTHKH ofparHoro Toka B
TouKe, rae napabona i= — bu? 6yner coBnanath
c peasbHOH XapaKkTepHCTHKOR (pHC. 2).
Jlnsi cOBPeMEHHbIX TepMaHHeBbIX AHOLOB nesecoo6pa3Ho BbI-
Gupath 4, paBHbM 1 6, @ Us, PABHbLIM 50 = 30 s.
[MoctpoeHHble TakuM 06GpasoM napa6oJibl XOpOLIO COBMAZAAIOT
C peajbHBIMU CTATHYECKHMH XapaKTEPUCTHKAMH. Ha puc. 2 mo-
Ka3aHa peajbHas CTATHUECKAas XapaKTEPHCTHKA JHMOA4 Aru-2
(CrLIoWHas JIMHUA) W AMIPOKCHMHPYIOILHE napabossl (ITyHKTHD).
Jlas onpeneseHds Kos(duiuueHTa NMepejaun Ky TaKad amnmpoK-
CHMAalNMsi JaeT AOCTaTOYHYIO TOYHOCTD.
OnHAaKo MpH OMpeieJeHHH BXOJHONO COMPOTHBJIEHHA R,, 6y-
YT MOJIydaThCsl HEBEPHEIE Pe3yJbTaThl MPH MaJIblX HanpsKeHUsX,

TaK KaK KOTAHTeHC yrjia HaKJOHa KacaTeJbHOM K CTaTHYECKOMH
XapaKTepHCTHKe B HauaJe KOOPAMHAT, ONpEeNeSIOIAR  BXOAHOE
COTPOTHBJIEHHE NPH BECbMa MAJOM CHrHAJe, IL1d peajibHOR Xa-
paKTepHCTHKH—MaJias BeludHHa, a JJIs anmpokcumanuu (1) —
6eCKOHEUHOCTb, 1109TOMY TIPH OMpefeNeHHH BXOLHOro COIMpOTHB-
JeHns A MajibiX aMIUIHTY[ CTaTHYeCKylo XapaKTepHCTHKY cae-
IyeT amnnpoKCHMHPOBaTb GoJee TOUHO.

PaccMOTPHM CJIeAYIOLLYI0 aNnpOKCAMALHKIO:
i=cu + au® OpH u>0,

i=——bu? nopH u<0. 3)

[pu 5TOM, MpPH yMEHbLUeHHH CHrHala BXOAHOC CONpPOTHBJICHHE
Gyner CTPeMHUTbCS K BEeJIH4YHHE Ry

Ripo=2—. | (4)

C apyroii CTOPOHBI, H3BECTHO, 4TO [IpH MaJblx HampsiKeHHsX
BOJIbTAMIIEPHAsl XapaKTePUCTHKA repMaHHeBoOro AMOAa BbIpaXKaeT-
¢ 9KCIOHEHTON:

i=1I,(e* — 1), )

rae: o — MOCTOSIHHBIH KO3 (PULHEHT, paBHblit 40 8! mpu KOMHAT-
HOH TeMmepaType;
I, — 3Hayenye oGPATHOTO TOKA HA y4aCTKE HACHIILEHHS (OObIY-
HO NpH OOpaTHOM HANpsSKEHHH 105 8).
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KacarenbHas BOJIBTAMIICPHOR XapakTEPUCTHKE B Hayaje KO-
OpAMHAT HMeEET CJeAylollee YpaBHEeHHe:
[=1,-a-u.
A BXOIHOe CONPOTHBIEHHUE JAETEeKTOPA  NPH HYJEBOM CHTHaJe,
c/aeoBaresibho, 6ymer paBHO;

1 .
Ry, 0= _foa . (6)
IlpupasnuBas Bhipaxenns (6) u (4), noJIyyaem:
C == 2/0 Q.

Koapduuuents: a u b B BLpamennu (3) mas ynpouieHus pacue-
TOB MOXHO ONpeAeNsiThb MO-TMPEKHEMY H3 COOTHOLIEHHU (2).

Ha puc. 2 urrpux-nynkrupom nokasama napabona (=cu-}-au?,
AMIPOKCHMHUPYIOUIAS NPAMOR TOK repMaHHeBOro adona. Takas
ANMPOKCHMAUMsI (BbIpaxKeHHe 3)  paer JOCTATOUHYIO  TOYHOCTh
HpH ONpe/e/IeHHH BXOAHOrO CONPOTHBJEHHSI JETeKTOpa,

4

{

1 A

|

- p)

,[-

2’1"\1\

t

Puc. 3. a — cxema netexkropa; 6 — anarpamma HanpseHnii nerek-
TOPa B YCTAHOBHBINEMCH pexHMe.

Untoswt

u

Paccmotpum paGory aetektopa, cxema KOTOpOro H3obpaKeHa
Ha puc. 3-a. JlnarpaMmma HanpsoKeHHit JeTEKTOPA B YCTAHOBHB-
IIEMCH pexuMe, B TOM CJyuyae, eCJdH TePHOL BBICOKOH YaCTOTbI
CHrHAa/1a HAMHOrO MeHbUIE NOCTOSIHHOH BPEMEHM Ly HarpyskH
AETeKTOpa, rnpHuBeieHa Ha puc. 3-6.

1. Onpenenim kosdpdunmest Iepeaun JeTekTopa Ky
U_

(7)

Ky= ——Um l'

rae: U. — DOCTOSIHHOE HanpsiKeHHe Ha Harpyske paeTexTopa;
U,, — aMnnutyna BXOAHOrO cHrHaza.
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Ms puc. 3-a u -6 uMéem:

U I.R

- U:; == _;jm— = c0s 0,

u=U.+ U,cosot,

U, =— U,, cos 8, )

u=U, (coset— cosB),
i=[ ().

Omnpe/iesHM TOCTOSIHHYIO COCTABJIAIOLLYIO ToKa uepe3 Aerekrop /-:

2n
I.= -51; Si(u)t) dotl. 9)
0
Hcnoab3ys coomomem«m@ (9), (8) u (1), monyyaem:
.= alf;' S‘ (cos wt — cos 8) dot—
[t}
bUZ,

S‘ (cos ot — cos B)° dwt.

]

3

B pesyibraTe HHTErpHPOBAHHA U npocThix  NpeoGpasoBaHHHA
HMeeM:

2

aly,

3 1
I.=— [@——4— sin 28 + &~ c0s 206 —

b 1
—— (n—}——é— cos 28w )] (10)
[MpunuMas BO BHHMaHHE, TO

—U_ Upcos®

[o= —p= =

R R
noayyaeM MOCJE HECHOXHHX npeo6pa30BaHKA:
x 1 1 c0529> 3 8
2 UnR =9<a';s‘a' + 5 wse) T 7 SO
b 1 1 cos28
_Tﬂ<cose+_2—cos6)‘ (11)
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Buipaxenue (11) Moxwo 3anucate Tak:
E b
m =P (COS @) -_ _tl— Q(COS@),

1 3
rze  P(cosQ) = G(cos ®+m>—7sin 9, (12)

/ 1
Qicos @) == (\cos 0+ me-/\.

[oabsysicy Bhipaxcennem ( 12), MoxHo nocrpouts cemejicteo KpH-
a-Up-R
RHX, NAIOWHX BaBHCHMOCTb K,==C0S® OT BeAHYHHH —,

b »
AAA PDASAHYHHX 3HAYECHHI napamerpa - Sto CEMENHCTBO DOCTPO-

€HO Ha pHc. 4,

Takum oGpasom, Mbl HMeem B ONnpeAeeHHOM MaciuTabe 3aBH-
CHMOCTb KoO3p¢HuMeHTa mepenaun aerekropa K, OT aMIIHTYAH

A, R=820m0m
Ky §=0 by 1 i = —
,k _ Q811 R=180Kom -
4 7T L [ bgy 08 s
U.Z prd 2V a7 04
7/ ——= k‘%‘rﬁr 02
al / i w o e 0 5 10152025 303540 U,
Puc. 4. Teoperuueckas sasucumocts Puc. 5. 3Ikcnepumenranpras
k03¢ duunenTa nepenauu Kg OT B€NH- (cnnommuas  aunus) wu pacuer-
aUyR Hag (NMyHKTHDHAst JMHHA) 3a-
UHHB ——— =, BHCHUMOCTH KO3dpdHuHenTa ne-

penaun AETEKTOpa K4 OT BEJH-
YHHbI @MANHTYAN CHTHanxa Um'

CdrHana U, u B ompegeneHHoM maciuraGe 3dBHCHMOCTb KO3((H-
LHEHTa Tepefayu K4 OT BEJIHUYHHLI COMPOTUBJCHHS HArpy3Ku Je-
TeKTopa R.

Ha puc. 5 npuseaens sasucumocty KoadHiHenTa nepenayu
ACTEKTOpA OT aMIVIHTYAbI CHIHAJA: pacueTHble KPUBBIE — MYHKTH-
POM, a SKCIepUMEHTANbHbIC — CIIOUIHBIMH JTHHHSMH. Pacyernble
3aBHCHUMOCTH C JOCTAaTOYHOH TOYHOCTBIO TIOBTOPSIIOT  9KCMEPHMEH-

TaJIbHbIE,
2. Onpenenum BXO/HOE COMPOTHBIIEHUE Jletekropa R,,:
U,
ch::—[fu“x (13)
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rae: U, — aMIIMTyna BXOAHOrO CHrHazxa;
[, — amnautyna 1-fi rapMOHHKH TOKa, NpOTEKaIolIero ue-
pes IeTeKTop.

Haiinem ammiutyny l-ii rapMOHHKHM TOKa:
1 on
x’l=—§—ji(wtf) cos ot dot. (14)
0

Ucnonpays cooTHomeHHus (8), (3) n puc. 3-6, noaysaem:
L]
2a U2

(-]
I — m 2 2 d 2¢Um t
= (cos f — cos B)* cos ot dot + —— (cos ot —
0

0
26 U2,
—cosB) coswt dot — —— (cos ot — cos B)2 cos wt dot.
[i}

B peayJbTaTe WHTErPUPOBAHHS M 3JEMEHTApPHBIX npeo6pa3oBaHUi
HMeeM:

2aU3 1 26 U2
I, = _;1 (sin@ — 5 sin*@ — O cos (~)> + “'" cos ©-% |-

+— (6 — —;— sin 20 )

JlenuM NpaBylo M JIEBYIO UaCTH Ha U , 4, TpUHAMAs BO BHHMAHHE
cootHoulenre (13), mosayuaem:

1 QaU’n R 1 i3
R = = (sm@-— - sin°0 —0 cos ®>-+
26U c S
+ = cos@-m+-—;(®—-—§— sm?@). (19)
BuipaxceHne (15) MOXHO 3anuCaTh TaK: o
Rl —22Un w7 (cos 8) + V(c0s8) <, (16)

rae .
1 b
W (cosB) = (sin @—-—3—sin3®—8 cose) + —-cos8-~,
1

08 — 5 sin 20
V (cos 8) =

*
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YMHOXHM npaBylo i JeByio uactu BbIpaxeHuss (16) Ha R u no-

JYIHM:
Ri = 22UnR W (c0s0)+V (cos©) ¢ R (17)
IMoncraBnss BeIpakenue (12) B dopmyny (17), umeem B o6iem
BHJIE:
TR—:A(COSGH- c-R-V(cos8), (18)
ax
rie
A (cos ) = QW(CO: il .
P (cos 8) — e Q (cos B)
. ) b_ry®
) a ’m\qJ’t v
; 32507 05
v [
8 _b'm-l 1/ 1] 04 y
p a V7] 03 <
4 by tlt] o
7 a 01 N
20 . S
a7 ] W m v 1_1# 018203 040506 07 0809 T casp
Puc. 6. dyacunn A‘-,‘a( a-U,,,-R) ) Puc. 7. dynkuus W(cos9).
\ T /

Tak Kax cos® spaserca H3BECTHOH (yHKIHeH oT —a;Ur”’i»&, TO

BHpaxceHne (18) MoxHo 3amucats CrenyomuM o6pasom:

_ﬁ_zA,(a.Um-R> +c- RV (Lunﬁﬁ) (19)

8x T

a-Up-R . .
w ) MPEICTaBAsET COGOil CeMeiiCTBO KpHBHX

Pynkuua A’ <
C napameTpom »; (puc. 6).

3aBucumocrs V (cos®) usobpaxena Ha puc. 7.

Ha puc. 8 npusenens sasucumocrs BXOJHOI'O CONPOTHBJAEHHSA
OT B@JHYHHBL AMILTHTYAbI CHIHAJa: PacueTHble KPHUBbIC—ITYHKTH-
POM, SKCIePHMEHTAJbHbLIe—CILIOMHBIMH JHHHSAMH.

Ha ocHoBauuu npusenenHoro amaiusa Moxmo pPeKOMeH10BaTh
CJAEAYIOUWHH NOPSANAOK BBIYHCJACHHS OCHOBHBIX napamerpos repma-
HHEBOT'O JACTEKTOPA HENpephIBHOTO CUrHaJja:

1. Kos¢pduuuenr fTlepellaiy OompefeNfiercst no KpHBLIM puc. 4.
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9. BxojHoe coupoTHsieHue B oblieM BhIe ONPEAENAETCH H3
prpaxenus (18) uan (19). Pynkuun A’ (a'U""R ) n V(cos 8)

T
onpenensioTcss 00 KPHBBIM pHC. 6 u 7 COOTBETCTBEHHO.

Ecan ammuutyna curiana U, u Harpy3ouHoe COTPOTHBJIE-
HHMe R JOCTaTOYHO BeJIHKH, TO B BbIpAXKEHHAX (18) u (19) sTOpO¥H

R
yjeH MaJ o CpaBHEHUIO C nepBbiM, H 3HauyeHue R TTOJTHOCTBIO
ax

a'Um'R
onpeneisercs Qynkumeii A’ ( >, TO €CTb KPHBBIMH
puc. 6. 2 Ry, g ok
B aTOM ciayuae I 55— - M0
yuae M Rav MBbL AR T4
HMeeM TOTOBhIe 3aBUCHMOCTH (B g HAH1N R =820xom
onpefeNeHHblx Macwtafax), oT gl BN
aMmauTyael curiasa U, u or & -
BeJHUHHBl  CONMpPOTHBJeHUst Ha- 4
rpy3Kkn jerekropa R, anajgoryny- 2 [}
Hble 3aBHCHMOCTAM IJIsi K03bou- 2 4680RNKERNAND
1UHeHTa Nepefayu K uc. 4).
p a (puc. 4) Puc. 8.  DxcnepHMeHTanbHas

Kpusbie puc. 4 u 6 1ai0T BO3-  (cnaowHas JHHHS) W pacueTHas
MOXHOCTb He TOJbKO Olpeje- (TMYHKTHDHAS JHHHA) 3aBHCHMOC-
JATb TapaMeTphl AeTEKTopa, HO :2KT’Z,X?ZOFOOTC(;Zﬁ32?1:’:H::uﬁ:
H HarJTSHYIO KapTHHY BO3MOX- P Tyan curnana Up.

HBIX H3MEHeHHH 3THX Napamer-

pOB NpM 3aMeHe JHOJa W NPH H3MEHEHWH AaMIVIHTYAbl BXOARO-
ro CHrHasja.

I1ukoBOe AETEKTHPOBAHHE paguouMnyabCcos

Tlo BOMpOCY NMHKOBOrO AETEKTHPOBAHHs PaAHOHWMIIYJLCOB rep-
MaHHeBbIMH AMOAAMH HeT ONyOJMKOBAHHBIX pabor. [Ipu NMHKOBOM
JeTeKTHPOBAHHH DaJMOMMIYJIbCOB, KaK M IDH JeTeKTHPOBAHUR
HeIPePbIBHOTO CHTHAJA, OCHOBHBIMH MapaMveTpami SBJISAIOTCS KO-
shpUUMEHT Mepeflaun H BXOJIHOE COIPOTHBJIEHHE. _

Cxema ITMKOBOro JETEKTOpa PaJHOMMIYJbCa aHa/loruHa cxe
Me HeTeKTOopa HenpepblBHOTO CHrHalja (puc. 3-a). Jluarpamma Ha-
NpsKEHUH W TOKOB NHKOBOTO JETEKTOpa MPHBELCHA "Ha puc. 9
(a1 yCTaHOBHBILIErocs pexuma) JJIs Cayuas, Korla NOCTOSHHAs
ppeMeHH Harpyskd RC 1OCTaTO4YHO BEJHKA MO CpaBHEHHIO C IIe-
PHOIOM TOBTOPEHHs1 HMIIYJbCOB T.

[IpescTaBHM CTATHUYECKYIO XapaKTEPHCTHKY repMaHHeBOro Iu-
ofa ABYMA TNpsiMbIMH (puC. 1-2) M 3aMEHHM JHOZ /I nmapaJenb-
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HbIM COeauHeHHeM auona /], M CONnpOTUBJEHHs R; 46p- st 31OTO
Clyuas SKBHBAJICHTHAs CXeMa NUKOBOTO JNeTeKTOpa u306pakeHa
Ha puc. 10, II1s noCTOSAHHOMN caaramouell Toka JleTEeKTOpa COmNpo-
THBJIeHHE R;,6p BKJITIOUEHO 11aDPAJIEIbHO CONPOTUBJICHHIO Harpys-
KH JieTeKTopa R, Tak KakK 00bIYHO JJIf [MOCTOSIHHOrO TOKA BHYTpEH-
Hee CONpOTHBJIEHHe MCTOYHHMKA CHTHAJa PaBHO HYJIIO.

Ilostomy iusinue R, 45, CBOANT-

{ CA K YMEHBUICHHIO CONPOTHBJIEHHS
Harpysku JIeTeKTopa A0 BeJHYH-
HBl R’
U -
B u R'Rioﬁp

R = km. (20)

JlJsT TOKOB BBICOKOH  UYaCTOTHI ‘

= > f COMPOTUBJIEHUE  HATPY3KH  JeTeK-

< S TOpa NpeAacTaBJseT Cco60H KOpOT-

/ — U, — l KOe 3aMblKaHue, W, CJIeJ0BaTedlb-

— + HO, CONPOTHBJIEHHE R ,5, BKIIOYe-

— 14 HO TIapaJlIeJIbHO BXOAHOMY COMNpPO-
— t

THBJIEHHIO JeTeKTopa [ R,.. UT-

Clola MIOJIHOE BXOOHOe COIIpOTHB-
JICHHE TIepPMaHHeBOro AETEKTOpa 6y-

Puc. 9. Nlnarpamma manpswe- ZAE€T PaBHO:
HHH NHKOBOTO neTekTopa B yc- Ryx 1 R;

TAHOBHBIUEMCSl peXHMe. R.,.= V00 (21

* Ry 1+Ri o6p

Takum obpasom, napamerps MHKOBOro repMaHueBoOro JETeKTo-
Pa MOXHO ONpeessaTe no ¢GopMmysaam, BbIBEJEHHBIM IS AHOAA,
UMEIOLIETo — JIMHRlHO-JIoMaHylo  XapakTepuctuky [1] ¢ yueTom
BoIpaxkeHuii (20) u (21).

Ilpencrasum cratuyeckyio XapaKTepUCTHKY TepMaHHeBOro mH-
Ofa mapaGosamu [cM. Bbipaxenns (1) u (3)] anasoruuno TOMY,
KaK 3TO GBLIO CAEMAHO AJIS HENpepbIBHOTO CHIHAJIA.

Onpenennum koadpdunment Mepefavn Kyp U BXOJHOE CONMPOTHB-
MeHue R,y,. s onpenesenus KophHIHeHTa Tepefauu HaiigeM
BbIpDAXKEeHHe IJIsl MOCTOSIHHOM cJararouiell TokKa aetekropal.-p,.

Ha ocHoBanuu Bhpaxenui (), (9) u puc. 9 MoxHo 3anu-

carTh:
ol w1 wl
1 1 (. 1
lon=—r bfz(wt) dot = {10t dot — 2 (502 dot,
0 at
TaKk Kak T = Qt (rae Q — CKBRXKHOCTB) H U. = — U, cos@,,
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T0
l 1 0t T——T
o= FS i(ot)dot—b (U, c0s 8, ——.

0

wT

1
Bupaxenue — gi(mt)dmt ecTb NOCTOAHHAsA COCTaB/AfOLIas
0

ToKa /. npH NETEKTHPOBAHHH HENPEPHBHOTO CHrHaNa (Bripaxce-

uue 10). r
CnenoBaTeNbHO, XONYCKAas, 4TO 77- =~ 1, UMeeM:
o= —27 I.—b (Uyncos8,). (22)
¥ s,
' ! b,
Ucoswt R, dp@ *ﬂ: UL 08 /-—4-":‘:‘\ i 20-0
06 S03210°"
o \Z
7 04 //f—,’o-w/p ’—\_b L s alpR
I 02 // | ao 32 0 _| m—
I—— ' | | | .
U, —~ a1 0 Mmoo
Puc. 10. xBHBaNeHTHAA CXeMa Puc. 11. Teopetrnueckas 3aBHCHMOCTb
NHKOBOTO AeTeKTopa. kosdpduUUeHTa nepelayH IHKOBOTO

UmR

alm
NeTeKTOpa Kg, OT BEAHUUHHBI ——TEQ-_ .

[TopctaBasis B nocaeaHee paBeHCTBo (22) Bbipaxkenne (10) moc-
Jie peoGpa3oBaHUil MOJydaeM:

n-Q b "
RU.7 = P(cos 8,) — - (1‘: cos 8, + Tcos e, + mCos 8, Q)
[lpn cos ® > 0,2 umeem:
b ‘
7;0%‘1 = P(cos B,) — - - Q-C0s O, (23)
3aBUCHMMOCTL KO3 dHIHEeHTa NepeNayn K, , = cosB, OT R—;‘Ugir

IIOCTPOEHHAA COrJacHO BHpaxeHuio (23), Hao6paxeHna Ha puc. 11
CeMeHCTBOM KDHBBIX C IapaMETPOM

b
Q-
BxonHoe COINPOTHBJIEHHE I[IMKOBOrO JETEKTOpa PpajHOMMIIyJbCOB
UMeeT CMBICJ JHIIb AJ9 TeX HHTEePBAJIOB BpEMEHH, B TeUEHHE KO-

TOpPBIX AefCTBYeT BXOAHOH cHrHaJ. [lostomy mias ompejnesieHus
BXOJHOTO CONDOTHBJEHHs HAeTeKTopa K, , CJeLyeT MOMb30BATbCHA
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TeM e BbIpAXKEHKeM, UTo H AJS HElpPepbIBHOrO CHrHaJa, TO €CTh
BbIpakeHnem (17):

R 2aUxR

Roxn T

W(cos®,) +V (cos8,)-c-R.

Ilogesum npapyro u JIeByI0 yacTH cooTHouenus (17) Ha Q u mo-

JIYUUM:
R % Up R ‘R
TR = ao-z—" W (cos 8,) + V (cos @,) CT. (24)

lopcrapass soipaxenue (23) B Qopumysy (24), nodyunm B o6-
1ieM BHJeE:

R = A,(c050,) + - V(cos®,) (25)

QRsy " " Q nh
rue

A,(cosB,) == 2 W (cos By)

b
P (cos 8,,)—7 n-Q-cos 8,

L S0L-150"
0 G Y P
’ ] Fz¥
6 / // i
/ A02<300°
g / ﬁZ T_g_.o
—
or 1 7Y, alnR
e 0

Puc. 12. ®yHkuus A,,(

. . aUpy-R
Tax xax cos 6, sABnAeTCA M3BECTHOH (YHKUHEH OT —ﬂl{—’g)——(@op-

Myna 23), TO BHpaxeHHe (25) MOXHO 3amHCaTh CJ/eNyIoLIHM
o6pasoM:

R , {aUnR R ,( aUp-R )
o IA,,(———K_Q )+c.7v o). (26

UnR
Tpaduk dyskuuu A’ ( ¢ "f"Q ) npeacTasaser CcoGof cemei-

CTBO KDHBHX C NapaMeTpoM -Z—-Q (puc. 12). Bupaxerus ans
onpene/ieHHs Koaduuuenra neperaun x,, (23) H BXOXHOrO CO-
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npoTHBACHHS R, , (25) aHANOTMYHH COOTBETCTBYIOLIHM BHIpAMKE-
HHAM IAS HenpepHBHOro CHrHanma (12) u (19).

C/le10BaTeIbHO, MOXKHO PEKOMEHAOBATh 2HAJOTHYHLIA Mops-
IOK pacuera.

JUTEPATYPA
1. JI. C. TytkuH, Ilpeo6pa3oBanne CBEPXBHICOKHX YaCTOT H NETEKTH-
poBanue, [ocanepronspar, 1953.

2. Proceedings the JRE, 'epMaHueBH#i HOL B KayeCTBe BTOPOro Jerte-
kTopa, Ne 5, 1953.
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JABYXKBAPLEBASI CXEMA TEMIIEPATYPHOH
KOMNEHCALIHH

Kand. mexu. nayx doy. A. JI. 3uro8bes.

BBegeHnue

Bonpoc crabusinzanuu 4actoThl NPH KOHCTPYHDOBaHHM TIeHe-
paTopoB, B UACTHOCTH KBapUEBbIX, UMEET IMEPBOCTENeHHOE 3Haue-
Hie. HecMoTpsi Ha BBICOKYI0 (DUKCHDPYIOLIYIO CIOCOOHOCTb, 06s3aH-
HyI0 JOGDOTHBIM CBOfICTBAM pe30HATOPa, a TaKXe MaJblil TeMre-
paTypHblit KoshguuucHr uvactotel (TKY), HeoOxoaumas B psiae
cJayuaes TOYHOCTb TIOJIEPIKaHUS YaCTOTHl He MOXKeT ObITb AOCTHI-
HYTa TPOCTBIMH WHIKEHEepHBIMH CPEACTBAMH. B Noaas/siolleM
OOJBIUIMHCTBE CJAYyYaeB TNPElNH3HOHHPOBAHHE 4YacTOTH! KoJeOaHHH
KBAapleBoro aBToreHeparopa JOCTHraercs JAOPOrOCTOSIIIHM BBIOJI-
1leHueM OCOOBIX CPe30B, a TaKxke IPOBEJEHHEM JOCTATOYHO BHICO-
KO TemrepatypHoii crabuausanuy, DTH MyTH anpoOHPOBaHbl Teo-
pHUeil U TPaKTHKOH M COMHeHHII He BbI3bBaloT. OHAKO B LEJOM
psJe NMPaKTHYECKUX CJydyaes He TIPeJCTABJSETCS BO3MOXKHBIM IIpH-
MEHSATb T'POMO3AKHE W JOPOroCTOsiIMe YCTPOHCTBA.

OaHNM M3 WHXKEHEPHBIX YXHUUIPEHWH, I03BOJISIOIUX 3Hauu-
TeJbHO CHH3HTb TEMIEPATYPHYI0 HecTaOUJIbHOCTb, SIBJSIETCSI KOM-
neHcanusi. ITockoabKy KBapueBBHIH pPe30HATOP C 3JeKTPHUecKoH
TOYKH 3DEHUS SIBJISAETCS BLICOKOJOOGPOTHBIM 3J€MEeHTOM, cJ1abo
CBSI3aHHBIM CO CXEMOH, OCYINEeCTBJSTH TeMIIEPATYpPHYIO KOMIEHCa-
LMIO €ro PEe30HAHCHOH 4acTOThl (HMeeTcsi B BHAY IOCJeXOBaTeNb-
Hbli DPEe30HAHC) IeJecooOpasHo € IOMOLIbIO aHAJOTHUHOTO pes3o-
HaTOpa, HMEIOIero MPOTHBOIIOJOXKHEIA, MO CPABHEHHIO C MEpPBBIM,
3nak TKY. 9tn o6a pe3oHaropa, Gyayus NOMEHUIEHE B OIMHAKOBLIE
(nycTh Jaxe B HEKOTOPBIX TNpelesax MEHSIONIHecs) TemIilepaTtyp-
Hble ycjIoBust M OyAyud CBsi3aHbl CO CXeMOil apToreHeparopa, Mo-
I'YT NIPH ONpe/leJeHHBIX COOTHOLIEHHSIX NMapaMeTPOB OCTABJATh ya-
CTOTY aBTOKOJeOaHWA HeH3MeHHOH. EcTeCTBeHHO, UTO HICHTHUY-
HOCTb TEMIIePATYPHBIX YCJOBHIH PE30HATOPOB MOKET GbITh JOCTH-
HyTa GoJdee NPOCTO, YeM BbICOKas CTAOMJIbHOCTD HX aGCOJIOTHOM
TCMIIEPATYPBL.
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BuiGop cxeMbl aBTOreHeparopa He sBJSETCS MPUHIUIHAJBHOI
CTOPOHO} BOMPOCa, PacCMATPHBAEMOro B JaHHoO# craTbe. ITockob-
Ky, OJHAKO, Le/bl0 aHa/lu3a SBJAETCS BblABJIEHHE YCJOBHI MOJY-
YyeHHS] BBICOKOH CTaOMJBLHOCTH YaCTOTHI, TO PACCMOTPeHUEe BedeTCs
Ha TIpMMePe MOCTOBOH CXeMbl, TAK KaK HMEHHO B 3TOi CXeMe 4Ya-
CTOTHAsl HeCTaGMUJIbHOCTL B OTHOIIEHUH INPHYHH, He CBA3AHHBIX C
HEeIOCPEJCTBEHHbIM BO3JeHCTBHEM HA KBapll, TEOPETHUYECKH MOXKET
ObITh CBeJeHa K JI000My MHHHMYMY.

AHaamus

HccaepoBaHue MOCTOBHX CXeM aBTOr€HEpPATOPOB, B 4aCT-
HOCTH KBAapLEBHX, MOAPOGHO HaHO B psAjse pabOT COBETCKHUX
H 3apy6exHnx aBTopos [1,3]. OTMeTHM, OXHAKO, 4TO Ji00as
cxeMa aBTOreHeparopa, B TOM UYHCJAe M MOCTOBasi, NPHHIH-
MHaALHO MOXET GHTh Npe]CcTaBJ/eHa, KaK yKasaHo Ha puc. 1.

3nece N — YCHJHTENb C KOMIJIEKCHBIM KO3((QHIHEHTOM
ycunenuss N = N.¢’°, « —nenb o6paTHoii CBfA3H, obecmeuu-
BalOmaA KO3(D(MUIMEHT CBA3H a==a-e/l .

B MOCTOBBIX cXeMax aBTOTEHEPATOPOB,

KaK M3BECTHO, HCIOJIb3yeTcs IJig obeclieye- N
HHUs1 o6paTHOH CBsA3H OaJaHCHOe BKJIOUEHME N
IBYX Llelel: MOJOXKHTEJIbHOH H OTpHLATE/b-
HoH. MHepuMOHHAST HEJMHEHHOCTb OJHOrO M3 “
9JIEMEHTOB MoOCTa  (TepPMOCOIPOTHBJIEHNUS )
B YCTAHOBUBIIEMCS PpPEXHMe JaeT pesyJb- Puc. 1. Ilpunuunu-
THUPYIOULYIO CBA3b: ajibHag cxeMa asB-
— 1 TOTeHeparopa.
o6 = =——
N

Ycunutesb npu 3ToM paboraer B JIMHEHHOM pexXHMe.

Jlns TeMIepaTypHOH KOMIEHCAUMH KBapueB, KOTODasi MOXeT
ObITh Ha3BaHa B3aHMHON, TaK KaK Pe30HATOPHl OKAa3bIBAIOTCH paB-
HOTPABHLIMH, MOTYT OBITh NPHMEHEHbl Ba CHMMETPHUHbIX MOCTA
(puc. 2) c napoi obuwx naed (Rs u Rs). Iaa mpoctoTel pac-
cMaTpuBaercsi cxema 6e3 TpaHC(HOPMATOPOB, a NO3TOMY Tpebyo-
mas napacdasHoro Bbixofa ycuaurtess. Ha BerBu mocra, cogepxka-
l[He KBapUB!, MOAAIOTCH OAMHAKOBBle IO .aMILIUTYde H (ase Ha-
npsixeHuss —-U;, Ha BeTBp, COAEepXKallyl0 TePMOCONPOTHBJIEHHE
R;, momaercs npOTHBONOJMOXKHOe Mo ¢ase HampsikeHue— U, *. Tlpu
KpailHeM JleBOM IIOJIOKEHHH ABMXKKa JeJuress J paboraer Jepad

* AMH.’IHFyan Hal’lpﬁ)KEHHﬁ Ha BeTBAX MOCTAa MOTYT OTJHUUAThCHA, OJHAKO
NpUHUNTHAJNbLHAS KapTHHa TNPH 3TOM He H3MEKRHUTCA.
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NOJIOBUHA MOCTOBOH CXeMbl, H KoJleGaHHsi YNpaBasioTcsl pe3oHa-
TopoM Z,. IIpu npaBoM MOJOKEHHH ABHKKA KOJICGAHUSMH B CXP-
Me YIpaB/isgeT pe3oHaTop Z;. PoJsb TepMOCONPOTHBJAEHHS 37ech

U

)

ez,

p-{]

A

; ”ra””b’”'”za
] ;

a

Puc. 2. ABtoreHepatop ¢ CHMMETPUUHOH MOCTOBOH HLENbIO 06-
PaTHOI CBA3M B DEXHMME TEeMIEpaTypHOH KOMIEHCAaI(MH.

AHAJIOTHYHA (PYHKUMAM TOCJAeAHEero OOLIMHOH MOCTOBOH CXEMBL.
Kak ykasbiajioch, KBapubl BuiGupaiorca Tak, urto ux TKU umeror
[IPOTHBONOMOXHble 3HAKH.

Ecau o6a pesonaropa
IOMECTHTb B OJHHAKOBLIE
TEMIepaTypHHE YCJOBHS, TO
o4 BJAHSHHEM HeO6O0JbIIHX
naMeHeHul A7 a6COATHOI
TEMIepaTypsl pe3OHAHCHLIE

0 %U‘.N 1)

Puc. 3. 3aBHCHMOCTL TeMmmepaTyp-

HOH HeCTaOMJAbHOCTH YacCTOThl aB-

TOreHeparopa OT HOJOXKEHHS TOU-

KH C’beMa HampsXeHHs 06paTHOM
CBA3H INENHUTENA.

4aCTOTH KBApLEB CMECTATCH
B IPOTHBOIOJOXHHE CTOPO-
HH (puc. 3). Ha puc. 3 no ocu
abCIHCC OTIOXKEeHA BeAHYHHA

Ro _ Ryo

N = Rm_ Rg() == R()‘ . ECJIH

TKY,. He 3aBucar or A7, To
MoxeT ObiTh HalgeHa Takas Touka O0<<wmy; <1 Ha amenurtene
Ry, rae uacrora aBTOokoJeOaHHR, onpejeqasieMas 4YAaCTOTAMMH
KBapueB, He 3aBHCHT OT Ttemnepatypol. TKY renepanuu B
3TOH TOYKE pPaBeH HY.JIO.

Hailinem BblpaxkeHue IJis1 BeJHUUHBLI OOPATHOH CBSI3H, OCYIIECT-
BJASEMOHl uepe3 CJHOXKHBIE MocT (puc. 2). Mel OymeM cuuTarth
IJS TIPOCTOTHI 3aIMHCH, YTO:

R R R (1)

R3 h RA RG ’
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tre B, w By—axruBHble COCTaB/sIONHe HMIEAAHIEB KBAPUEBHIX
pe30HaTOPOB,

Honyuienne (1) He MPHBOIHUT K KAKHM-JHO0 NPHHIUIHAIbHBIM
orpannuenusiM, B cuny (1), a Takxe Npu PaBEHCTBE Hampsxe-
HHil Ha BETBSX MOCTa OYIyT HMeTb MeCTo CJeAylollHe COOTHOIUE-
HHS:

1 1
m=1l—m =5 M =1—my=—5,

rie 7, ¥ 7y — COOTBETCTBYIOIHE KOIPOUUHEHTH  ACJIEHHH
NPOMEeXyTOUHbIX AeJuTenedl (puc. 2).

C ydeToM TOrO, 4ro BOJIM3H IOCJELOBATE/bLHOTO pe3oHaHca
lenb KBapua, 0GMafaioliero CONPOTHBJICHHEM IMOTEPh R,, umeer
HMIIeaHIL

Zl =R1 { +i51),

2 (v — o,
h=Q X, @)

KO3((UIMEHT Je/eHHs BeTBH, COAepxKalled KBapll, MpeicTap/ser-
cs TaKuM o6pasom:

rae:

Rs . Ry
Zit R RATETR 3)
Bripaxenne (3) MOXeT OHITb IIePEeMHCAaHO B APYrOM BHAE:
B = i (4)
Z1+ Ry (Ri+Ra) (1 +J8)’
rae:
. R
§ = RIR: §. ‘ (5)
HanpsokeHHe Ha cpefHefi TOUKe JIeBOH TMOJOBHHbLI MOCTa
U= L I—— . (6)
2 (R + Ra)(1 + j&y) Rs+ Re |

AHasoruuHo ¢ (6) MOMKHO BBIUHC/IHTb HampsKeHue CPelHed TOU-
Kd TIpaBOH 4aCTH MOCTa:

. 1 R R ]
Up= o U S T 7
27 27 R +RIA+ ) Re+R | @
rae:
[ R2
Ez" R:+ R, E2' (8)
151

Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3

HarmpsikeHne Ha BbIXOZe MOCTA, CHHMaeMoe ¢ JeHTess d, paBHo:
U=mnU, + (1 — 1) U,. )
Ecan o6o3Haunts
Ry _ R R _
(1 —7]0) R|+R3 =4ay;, N R3+R4 ——d2, R5+Rs = dg,
TO BbIpaxKeHHe I KoahduuneHTa 06paTHOH CBA3M NMpPHMeT CJe-
Ayoyo Gopmy:
— 1 a, ag }
Q= — ; - ; — Qg; ,
2{ 1+t +1+jeg ’
1280 (10)
— L{a,a—js;) a(l—jig) }
= 9 142 14£2 3

B nauHoii cxeme (hasa o M, ciaemoBaTeNBHO, YAacTOTa KOJdeGaHHIl
onpeaessieTcss AByMs KBapuamu. HeTpyaHo Takxke BHIeTb, uTo aB-
TOMATHYECKOE DPEery/JHpOBaHHEe AMIVIMTYABl aBTOKOJeGaHHIl onpe-
ACJISICTCS NEePEMCHHbIM WIEHOM @3, 3aBUCALIMM OT BEJHUHHDBI Tep-
MOCOIPOTHBJEHUsT R,

Hro6el ynpasieHHe 4acTOTOR MPOUCXOAMIO OGOUMH KBapuamu
IPH JOCTATOYHO BLICOKOH (DHUKCHPYIOLIEH CIOCOGHOCTH MOCTa, A
He OJIHHM, PacCTpoHKa MeXIy HHMH, 06yC/JIOBJEHHAS HETOUHOCTHIO
Haya/IbHOH YCTAHOBKH, a TaKXKe TEMIepPaTypHbIM apeliom He
AOKHa ObITb GoJIbllle HEKOTOPOH BEJMYHHBI. B NPOTHBHOM clIydae
najaer GUKCHPYIOmAs CIOCOGHOCTb MOCTA, a IPH GOJbLIHX pac-
CTPOIIKax JAesaeTcss HeBO3MOXKHOH KoMmeHcanus TKU.

OueHuM JONMYCTHMYIO BENHUMHY B3aUMHOI paccTpoiikH Ksap-
ues. M3BecTHO, YTO MOCTOBHle CXeMbl OGJAMAIOT BHICOKOL uxcu-
pyrolleil CroCOGHOCTBIO MPH MAaJbIX PACCTPORKAX YaCTOTHI TeHe-
PalMi OTHOCHTENbHO pe3oHaHCa kKBapua. s storo Tpebyercs,
4ToGbl APrymMeHT KOs(GhHUHEHTa yCHIEHHS ¢, NpH KOTOPOM BBI-
MTOTHAIOTCS YCJIOBHS BO3OYKAEHHSA, GbLT Obl OJH30K K nm, rae A—
MO00e Leoe YHCIO, a JEMEHTHl MOCTA, KpoMe PE30HATOPOB, H2
BHOCHJIH Gbl (ha30BBIX CABHIOB (46O JeMEHTHI MOCTa U YCUJIU-
Te/b BHOCHJIM Obl B3aUMHO HCK/Ouaiouide (pasoBble CIBHIH).

Takum o6pasoM, st OLEHKH AOCTATOYHO  BOCHOJb30BATHCS
OJHOIf JIHLIb MHUMOH 4YacTbio BhIpaxkeHus (10), KOoTOpast B yKa-

34HHbIX YCIOBUSIX M ONMpeAe/sieT apryMeHT q.

8/ U E'—3T0 0600LieHHble PacCTPOHKH MEPBOrO U BTOPOTO
PE30HATOPOB OTHOCHTEJILHO HACTOTH TeHePALHH C Y4eTOM CONpO-
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THBJEHHE TUTEY MOCTA, BKJIOUEHHBIX [OC/HeLOBaTe/lbHO C KBap-
namu, OGo3HAUHM MHHMYIO YacTb a« uepes M, torna us (10) BbI-
TeKaeT, 4To:

1 a af, )
M= —— ( — - o 11
2 L+ g7 1482 (b

B cko6Kax BbipaxkeHus M-—rnogo0Hble QYHKIHH, BHI KOTOPBIX yKa-
3aH Ha puc. 4. M3-3a paccTpoHKH MeXJy KBaplaMi KpHBble CMe-
IAIOTCH APYT OTHOCHTEJbHO APYra B NMPOTHBOIOJIOXHbBIE CTOPOHA

e
-
a
7
1
- 0 f'
. a /
7

Puc. 4. 3aBHCHMOCTb OIHOH H3 KOM-

NOHeHT MHHMOH uYacCTH KoshdunHeH-

Ta 0oOpatTHOH CBA3M OT 06OGIEHHOR
paccTpoiKu.

(puc. 5-a). CMmemenue 310 Gyner ¢QyHKuUMeil TeMnepaTypsl peso-
HaTOpoB. ['eHepupyeMas uHacTOTa, HaXOAdUIAfCH MEXLYy TOYKaMH
[I0C/Ie[l0BATE/IbHOTO PE30HAHCA KBaplEeB, LOJKHA OCTaBaThCA He-
u3meHHol, TIpy HEKOTOpDOH pacCTpoike MeXKJy KBapuamu (puc.

5-6) KpyTH3Ha (a30Boii XapaKTePUCTHKH Ha 4YacTOTe reHepauuH,
dM am

NPONOPUHOKAIbHAS - M g~ , MOXKET Pe3KO ymacTe W Ja-
Ke cTaTh pasHoil HyJo. O4eBHANO, UTO NPH 3TOM YTPAUUBAIOTCA
(hHKcHpYIOlLIMe CBOHCTBA MOCTA.

OjHaKO reHepamust Ha 4acToTe, COOTBETCTBYIOLIEeH TOuke
neperu6a (ua puc. 5-6), BooGLie roOBOpPs, BOSMOXKHA, TaK KaK
AJs YCTOHUMBOCTH YacCTOThl KoJjeGaHHH HEOGXOAHMO, 4TOOH

d
BOJH3H 4aCTOTH TeHepalHH o, HMEeJO MECTO yCJ10BHE d_Y <

w W,
< 0 (y—aprymenT xosdHnHeHTa OGpaTHOR CBA3H a).
dy
[MockoAbKy B TOuKe meperuba o, HMeEeT MECTO —= = 0,
TO YCHOBHEM YCTOHUMBOCTH 4YaCTOTH OyaAeT Cielyiollee:
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1pH
oo, 7>0,

npu
>0, 71<0.

B cnywae, ecoiu B ycnantene umeorcs (azobnle CHBHUTH,
OTJIHYHLIE OT Z™ HA yroJ ¢, TO MOCJEJLHEE YCIOBHE TPHMET
CACLYIOIHH BHA:

npu u-)>(1’0 (P+T<<0’ np“‘”<‘”0 (P+Y>O

Piic. 5-B cooTBercTByeT cityuaio eme GOMBIINX PACCTPOEK Me-
Ry kBapuami. PasoBas XapaKTepACTHKa OOGPATHON CBA3H, omnpe-
Aensemast M, nedopmupyercst Tak, u4TO reHepauMsi Ha wgacToTe,
JCHAUICH B MHTEPBAJe MeXKAY YaCTOTAMH IOCJAeAOBATENbHBIX pe-

} . !

/2 7 ?

(N

\
) 9
N /
N — ¢
9

Pue. 5. Jlebopmauust 3aBUCHMOCTH MHHMOH 4acTH Kospduunenra 06-
PAaTHOH CBA3H NOA HAEHCTBMEM pPACCTPOHKM MeXAy KBapUAMH.

SOHAHCOB KBAapLEB, OKa3LIBAETCH HEBO3MOXKHOH  (HMCKJouas Te
YUaCTKH, KOTODBIE HEIMOCPeJCTBEHHO NPWJIEraloT K pe3oHaHcy W
OIPEJEISIOTCA [OJNOCOH NPONMyCKaHHs ).

M3 paccmotpenns $asoBoit xapaKTepHCTHKH MOCTa Jerko
CA€JIaTh BBIBOA, 4TO BOJHM3H TOUKH o, (§,=0) uMeeT MecTo
dy

=» 0, 4TO sIBJSACTCS NPH3HAKOM HEYCTOHYHBOCTH YaCTOTHI.
dw
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dra HEYCTOHYHBOCTH HMEeT MeCTO IOYTH Ha BCEM HHTepBa-

) ' dv aM
Je uyacToT Mexay & H E,, TAE T(mm —dz’_) Gonbuie HYJ.
w

[eHepaidsi, BO3MOXHAsl Ha 4acTOTE, 6AM3KOH K Pe30HaHCHOH
am
ONHOTrO H3 KBapueB, TAC &~ < 0. O6patHas cBA3b MO OA-

HOMY H3 KBaplieB BCeIJa HeCKOJBKO OTIHIHA OT CBfI3Y TO JPYro-
My. DT0 ONpefesierT aMIIUTYRHbIE YCIOBUA aBTokoJebanni. Ko-
ne6anust Boeria GYAYT MPOHCXOIHMTH C TOH 4acTOTOH, Ha KOTOPOH
BeJIHUMHA OOpaTHOH CBsi3W Gospile. Bropoe BO3MOKHOE KoJieba-
HHe ¢ MeHbUIeli OOpaTHOH CBSI3bI0 NPH OOLIEM TEpMOCONPOTHBIE-
HuM TonaBsisiercsi. JlaHHOe [IOJIOXKeHHe WJJIOCTPUPYeTCs PHC. 6.

A
[ 8
1
L= T
-1
N
0 Conpom.
denumened
&, o1, . ‘;; /3
x, , Hay.

1.2-

Puc. 6. Mamoctpauus K aMIAHTYAHLIM YCAOBHAM CyllecTBOBaHHA aB-
TOKONEOAHH .

Ha puc. 6 uzo6paxeHH OTHOCHTE/bHEIE H3MEHEHHMS Hamnps-
JKEHHH BLOMbL AenuTeneit 0, U 0, (puc. 2). TlycTb neJTHTENH
OJHHAKOBH, H CHEM HANpsKeHus OOGPaTHOH CBA3H MPOM3BO-
AUTCS B MICHTHYHHIX TOYKaxX, a OTJHYHE B BEJIHYHMHE o6par-
Holl CBS3M HA OAHOM M JpPYyroi 4acToTax NPOHCXOAHT M3-3d
HEONHHAKOBOrO HeJIEHHs HANMpSKEHHs KBapUEBHIMH BETBAMH

1 1
<a1+ =3 T Qe+ =—2——Aa) . Beanunna 0TpuuaTeanoﬂ 00-

paTHOii CBSi3M, BBOAMMOJ uepe3 BETBDL TEPMOCONPOTHBIIEHUS,
o6umas Aasi 06eux wactot (a12-)-

JlomycTHM aBTOTeHEpaTop BKJIOYACTCH. B nepsoe BpeMd
oc/ie BKJIOUEHHs, IOKA TEPMOCONPOTHBJEHHE HE nporpeTo
(crslomHble JIMHUHM HA PHC, 6), oTpuuaTesbHas obpaTHas
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CBA3b CO CTOPOHbI TEPMOCONPOTHBACHHS @2~ Mana, BCJaeA-
CTBHE HE€ro pesy/bTHPYIOIHE O6GpaTHHE CBH3H @ H a, Bead-
kd. Tlpoucxoaur Bo3Gyxaenue KoJneGaHHA Ha oGeux wacTo-
1ax (Nay, > 1; Na, > 1). [lo MEpe mporpeBa TepMOCONPOTHB-
MCHUS ay5_ yBEJIHYHBAETCH, @ &, H a, yOHBAT 10 Tex nop,
IIOKa  HMeeT Mecto Noy>1 n Nay>1. Ho IIOCKONbKY
Na, > Na,, To TIPOTPEB TEPMOCONPOTHBJIEHHA GyneT npoxoJ-
®Karbcd M npu Na,=1 3a cuer nepBoro koaebanus, m.s
KoToporo ewe ynosaerBopsercs Na, > 1 (nyHKTHpDHHE au-
HuH). Ho mockosbky @, < @;, TO aMIUIUTYAHbIE YCIOBHS MOJ-
ACPHAHUA KOJIEGaHHH CO BTOPOH YaCTOTOH nepecranT yao-
BAETBOPATLCHA, Tak kak Na, <1, To ecTb koneGanus co
BTOPOil 4acTOTOH mojaBiasiioTCH.

CosepliiieHHO aHaJIOrMYHOE TIPOM3OUIET, eCJH 3apaHee 6BBLIO
BO30YXIEHO KoJeGaHue JIHIIb BTOPOH YacTOThl, a Ilepsoe OTCYT-
CTBOBaJo. B sTOM cayuae taxxke BTOpoe KoseGanue Oyner Heus-
GeXHO MOLABIEHO IepBbIM,

Takum o6pasoMm, momasasercs BCerga to KosebaHHe, AJS KO-
TOPOTO @ MeHblle, HE3aBUCHMO OT <HCTOPHH» COCTOSIHHS cucTe-
MEI, 32 CUET yMeHbLUeHHs OOpATHON CBSI3H, TOLNA KAK B HeJIH-
HeHHbIX CUCTEMAX MOJaB/IeHHe O0YC/IOBJIEHO yMeHblIeHHeM cpen-
Hell KPYTH3HBI H MOMeT 3aBHCETH OT «HCTOPHH»  COCTOSIHHS CH-
CTEeMEI,

OueBuano, uto B Clyuae GosbLIHX paccTpoek Mexay Ksapua-
MH cHcTema KomneHcauuu TKY paGoraTs we OYIET, TaK KaK KOHT-
POJIL YaCTOTBI MPOM3BOAMTCS OQHMM KBapueM 6e3 3aMEeTHOro
BJIHSTHUSE BTOPOTO. '

WUrax, kpurepuem HCNONYCTUMOH pacCTPOiKH Mexay
am
KBADUAMH CJYyXHT pPaBEHCTBO o =0, rae:

d
aMm aM  a¢’
do T @ de (12)
W3 (2) caenyer, uro:
a2
do T Te, T (13)

F1€, KaiK H3BECTHO, t — MOCTOAHHAN BDEMEHH KOHTypa ¢
A0GPOTHOCTBIO Q' M PE30OHAHCHOH YacTOTOH w,.
W3 (11) naxonum:

dM 1 , 1*‘5]’2 ’ 1— ;2
E;_ — —Tl: al‘cl m ~+— a,‘cz (ITE;?)z . (14)
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PaccTpofika MexAy KBapuamu
=58 +& (15)

Mpupasuss (14) Kk HyAl0 H 3alaBas Psii 3HAUYEHHH § ,, TIPHH-

IMNHAIbHO MOXHO NpPH pEIeHHH ypaBHenus (14) Halitu TO

MHHHMaJbHOE 3HaueHHe &, @ Takxe COOTBETCTBYIOIIHE
T,

' ' 1
emy & ¥ & NpH ONpENeNCHHOM a,r;_ , IPH 'KOTOPHX MOSB-

aM .
aseTcs KopeHb ypaBHenns — =0 o;, COOTBETCTBYIOIUHH

Touke neperu6a kpusod M (puc. 5-6).

Puc. 5-a cooTBeTcTByeT MaJas paccTporka E;’Q U ueTHpe
KOpHs ypaBHeHHs (14): ©;=0, @, H ©; — COOTBETCTBYOILHE
MaKCHMaJbHOMY M MUHUMAJIbHOMY 3HaueHHsiM M, o, = oo.

Puc. 5-6 cooTseTcTByer 60Jibllas paccTpoiika §, H OATh

kopHe# ypaBHeHHs (14): ®1_¢ H ©;, COOTBETCTBYIOIUHE TOUKE
neperu6a. Haxowen, npH odenb Goabuiok paccTpoiike & , (pHc.
5-B) HcuesaeT Toyka meperu6a, HO NMOSABJAAIOTCS OAUH MaKCH-
MyM M OJMH MHHHMYM, TO €CTb IIECTb KODHEH ypaBHEHUs
(14). Pemenne ypasHenusi (14) BecbMa rpomosiko. B wacr-
HOM cJayYae, KOrja CXeMa MoCTa CHMMETpPHYHa, TO eCTb
aT, = a,t,, § = —F&, ="V, 3HaueHHe KPHTHYECKOH paccTpoiiku
¥ HaxOAMTCHA OpocTOo. YpaBHenue (14) B 3TOM ciydae MpH-
o6peTaeT BHA: L
34

2o T

=0, (16)

OTKy LA
Elcpmmz i 1’
am .
4TO COOTBETCTBYET En_’_‘O HAa CpeiHEH UacToTe MEXAY
pesoHaHCaMHM KBapUeB.

[MockoabKy E'==1 cOOTBeTCTBYyeT rpaHHle IOJOChl MpOIyCcKa-
HUs pe3cHaTopa, TO BBIBOJ, TaKOH: B TOM CJyyae, KOTrAa cxeda
CHMMeTpHUHa, AOMYCTHMAas pAaccTpPoiKa JOJKHA OBITb  MHOTO
MeHble (B 5—10 pas) WMPHHBEI IOJIOCH NpomycKanus. B 3asoa-
CKHX YCJIOBHSIX PE30HATOPbI MOATOHSAIOTCS IO YaCTOTE € TOYHOCTHIO
ropsaaka 105, Ecay NpuHATH A06POTHOCTD Q’ okoso 0,5-103, TO
0606LIeHHAs paccTpolika MeXKAy KBapuaMH MOJy4aercs:

fa=2 =222 . ~2,
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Ecrecrsenno, uto Takue pe3oHaToOpnl HYXKAAWOTCH B 3JIeKTpHYec-
KOH moacrtpoiike.

Hertpyauo oueHnTh jJOMyCTHMBle NPERETBl H3MEHEHHSI TeMIe-

paTtyphel 1N CHMMETPUYHOH CXEMBI:

Y= Q- 2% 9@ TKU AT,
oTkyra npu E, ~01, Q ~(05--1)-10°>, TKY ~ 10-9,
ATaon"’ 0,5‘*1 2[7(1().

OGecrieunts mojfepIKaHHe MOCTOSHCTBA — TCMIEPATYPHl KBap-
UeB C YKa3aHHOH TOUYHOCTBIO, €CTECTBEHHO, He MPEICTABJSET
CKOJIbKO-HHOY/b CYUIeCTBEHHBIX TPYAHOCTell, Aaxe MpPH MpPOCTedi-
UIHX CPeACTBAaXx.

Hrax, HeoGXOMMMO BbIIEPKATL PacCTPONKY MeXKJy pe30oHaTo-
paMHi, CYLIeCTBEHHO MEHBUIYIO €JHHHILBL.

Hpu maneix e pacerpoiikax MeKay KBapuamu

1 . '
= — 5 (af) + asky), (17)

UTo ABJsercs ynpouieHueM (opmyanr (11).
HUro6er nmpoucxoamia kommencauuss TKU, cieayer notpe6o-

B4Thb EdA{‘;‘:O’ Wi, xak caenyer u3 (17),
Q- TKY, - a,==Q,- TKY,-a,,

OTKya:
Q, -TKY
=92 XU "7t (18)
a, Q,-TKU,
Ecan xe
Ry, R,
Ry + Ry Ry+ Ry’
B TOYKE eJurenas 0, rae HpOI/ICXOllHT KOMHC![C&U,Hﬂ,
oo Q;-TKY,
I —v, Q,-TKY,’
OTKyAa
Q- TKY,
Mo (19)

Q- TKY;— Q- TKY,
Kputepuil ponyctumoit paccTpoiKu Mexay KBaplaMil, BbiBe-

" d
ACHHBIN Ha OCHOBAHWM papeHcTBa ——=0, He siBJIseTCs HOCTA-
TOYHO CTPOTUM JJIst CJIydasi, KOTAA KBAPULI CYLUIECTBEHHO OTJIHYIIbI
10 XOOPOTHOCTH U TeMIePaTypHOMY KO3(D(MHUHEHTy YacCTOThI, TO
CCTb KOPZa B BbIpaXKeHHH (18) mpaBas uacTb He paBHa eQHHHIE.
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Oranune B mapaMeTpax IPHBOJMT K TOMY, YTO CjlaraeMble BhIpa-
sxenust s M(11) crTaHOBATCH TaKKe OTJIHYHBIMH (KaK 3TO yKa-
3aHo Ha puc, 7). [lpu 3TOM JomycTHMas paccTpoiKa Mexay
KBapuamu §, , OYyIeT MeHblle, YeM B YaCTHOM Caydae, Koria ma-
paMeTphl KBapla OJMHAKOBEL, WJH IO KpailHeil Mepe BBINOJIHAET-
Csl yCJIOBHE
TKY;-Q,
TKY,-Q,
B paccmorpenHom yactHom caydae, ecid TKU He 3aBUCHT OT
TeMIepaTyphbl, KOMIeHcauHss M NPUHUKIHATBHO BO3MOXKHA B JHa-

[

W L

— 7 T gt
, [
%E'E a, 7'*%;

Puc. 7. 3aBHCHMOCTb MHHMBIX COCTaBJAfIO-

wmMx xospdHuHeHTa O0OpaTHOH CBA3H OT

060G61IeHHOt pacCTPONKH, KOFAa MapaMeTphl
KBapueB CYLIECTBEHHO OTJHYANTCA.

§12

nasone Temnepatyp [(18), (19)] B Toit Mepe, B kakoit TKU He 3a-
BHCHT OT TEMIIepaTypHhl.

I'paHunsl ¥3MeHeHUs TeMiepaTyphl o0yCJOBJIMBalOTCS 06CTOS-
TEJbCTBAMH BLIDOXKAEHHSI (a30BOH  XapaKTEPUCTHKH W YTPaThHl
¢uKcHpylome# CMocoBHOCTH Ha KOMIEHCHpOBaHHON uacrore. Kor-
Ja e KBapiubl OTJIMYHBEI, OTCYTCTBHe 3aBHCHMOCTH T'e€HEpPHpVeMO¥H
YacTOTHl OT TEMIEPaTyphl, TO €CTb 3aBUCHMOCTH MHHMO 4acTH
aM (AT), Moxer OhiThb obecrmeueHO B OECKOHEUHO Y3KOM HH-
TepBaJle TeMnepaTyp. Bo Bcex Apyrux TOYKaX, COOTBETCTBYIOIIUX
TEMNIEPATYPHOMY PeXKHMY, KOMIeHCauuss Oyler HemoJHoH, OGyner
MMETb MeCTO HEKOTOPHLIH OCTATOUHBIH HECKOMIEHCHPOBAHHBIN

TKY cxembl. B sTOM Jlerko y6eauTbesi, €Cjau PaccMOTPeTh 3aBHU-
cumocte M (AT):

1 PR ast) i1
()
2 1482 148/
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rne
&, =%,+2Q,- TKY, AT,
8, =28, -+ 2Q,-TKU,-AT,
§'10 8 ¥y — HaUANBHBIE PACCTPOIKH.

Hupdepenuupys M no npupamenuio temmepatypst AT npH-
PaBHUBAs NPOU3BOAHYIO K HYJIO, TMOJyYaeM CJAeAyolilee paBeH-

CTBO.
-t Q- TKY, - —& .TKU, =0, (20
alm'z)—g‘ . H‘az‘m)-f'Qg' »=0, (20)
OTKYJa CleliyeT, 4To:
P IE A IR
@ (T =1+ 0 TKY,

CooTHolreHne = —Z—:‘; YCTAHABJUBACTCA B MpOLECCe [MpeaBapH-
TEJIBHOIl PeryTHPOBKM MOCTa T€HepaTopa, HAalpHMep B KOHIe Mpo-
rpeBa TepMoCTaTa IpH HeGOMbIIOM OCTATOUHOM Bhifere Temmepa-
TYPBl, C TOMOHIbIO [EJIHTeNs, CBS3LIBAIOIIErO KBaplleBble BETBH.
OmHako BHAHO, YTO TIpABAasi YacTb BbIPAaXKeHUsA (21) He ocraercs
MOCTOSHHOI IPU TemrepaTypHoMm Apeiide, Tak Kak &, u &, CyThb
pasynuHble (QYHKUMM TemmepaTypel. B cayuae, Korna &,==E%s,
npaeas 4acTb OT TeMIEDATYPHl He 3aBHCHT B TOH Mepe, B KaKoOf
He 3aBucHT oT Hee TKY xBapues (stor cayuai, kak Gonee mpe-
CTOH, HaMH ObI PacCMOTPEH B HauaJe).

Takum o6pasom, moaxouss ¢ Gojee CTPOTMM — KPHTEPHEM K
OUEHKe JONMYCTHMbIX MPENeJOB H3MEHeHHs TeMepaTypbl, Mbl NpH-
XOIMM K BBIBOLY O HEOOXOIHMOCTH HECKOJIbKO CYKaTb HHTeDBaJI
AOMYCTHMBIX H3MEHEHHI, eCJH KBapHbl OTJIHYAKOTCSA 10 MapaMer-
pam.

IToBblweHne CTaGUIBHOCTH TeMMePaTyphl, Kak Mbl BHAEH,
NPHBOIUT K KOHCTPYKTUBHBIM YCJOXKHEHHSIM M TO3TOMY HeXeJa-
TenbHO. Ilemecoo6pasHo B Takom cayuae 3a4aThCsi  BEeJHYHHOMN
TemnepaTypHoro apeiiga AT, cepx KOTOPOro TemmnepaTypHhle H3-
MEHEHHS 3aBeJOMO He GYAyT MMETb MECTO IPH JOCTATOUHOH IpPO-
CTOTE TEPMOCTATHDPYIOWIEro YCTPOHCTBA, W HAHTH AONYCTHMBI MpH
3aganHom AT pasbpoc mapamerpos KpapreB. Beauunna AT Mo-
XKET ONPENeTATLCH, HANPUMED, TOYHOCTBIO CPAGATHIBAHMS IPOCTEl-
mero Tepmoperyastopa. Urto Kacaercs Jomycrumoro pas6poca
lTapaMeTpOB KBAPUEB, TO M3 JOCTATOYHO GOJIBLIOH IapTHH BCErna
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MOXHO MONMapHo BHIGpaTb Heo6xoguMble o6pasupl, o6aajaroume
HauMeHbIIAM pasbpocom. EcrecTenHo, uTO MOMYyCK B pasGpoce
HAKIaALIBAET TaKxKe ONpele/eHHOoe TpeOOBaHHE M Ha TOYHOCTD
M3MepeHHsl [apaMeTPOB KBaplEB.

3ajavya ompeieseHHs AONMYCKOB Ha pa3bpoc mapaMeTpoB
KBaplUEB MOXeT OHTb pEIIeHd, B YACTHOCTH, CJEAYIOUUM

nyTeM. - 3Has AONYyCTHMYIO HEeCTa6HAbHOCTb 4YaCTOTH o
on

MOXHO OIEHHTb aonyctuMoe ATKY ¢ukcupyomwero anemen-
Ta (ABYXKBAapLUEBOrOo MOCTa), NPOMCXOAfIIEE ITOX BJHAHUEM
yXoha TeMneparypel Ha AT:

Aw

ATKUppn =~ 552 (22)

Ilajee mnoJaraeMm, 4To Npu reHepauun M==0. ITO MOXKeT HMeTb
MeCTO, KaK TOBODHJIOCH, KOrla apryMeHt ¢ Ko3(duuueHTa ycH-
jJeHuss N BecbMa MaJ, Takoe JomyuieHde He BHOCHT HETOYHOCTH
B aHaJ{3 TeMIepaTypHoOi CTaGHJIBbHOCTH, TaK Kak (pUKCHpylomas
CrocoGHOCTb MOCTa NP MAJbIX H3MEHEHHSIX TeMIepaTypbl OCTaer-
cA NpaKTHYeCKd HeH3MeHHOH. B Takom ciyyae TemrepaTypHas
CTaGHJIbHOCTb YaCTOTHl ONpeAeJsieTcs HCKIIOUHTENbHO mapamerpa-
MH MOCTA.

U3 ypaBnenns M =0 HaXOAMTCA 4aCTOTa KOJNEOAHUH o,
KOTOpast NpH CTporoM BHpaxeHHH M uepes paccrpoiku (11)
6yneT HeJMHEHHOH (yHKUMeH mapaMeTpoB KBapueB (HX vac-

TOT, 3aBHCALMX OT TEMIepaTyph H AOODOTHOCTEH), a TaKxe

koadppuunesra ¥ = —Z%- , XapakKTepH3yIOIero yCTaHOBKYy ne-

. d
nutens 0. Jasnee HakJaABBAaeTCA YCAOBHE TA‘”T—=O, H3 KO-

TOPOr0 NMPHHUUIKANBLHO MOXET GHTh HaiHAeHO HEOOXOxHMOe
COOTHOILIEHHE Mexay ¥ u mapaMeTpaMH KBapueB H MOCTa.
Ho mnockonabKy uactora fBJSeTCA HeJHHEHHOH QyHKuued
TeMrnepaTypH, To HaljgenHoe & COOTBETCTBYEeT KOMIEHCALHH
JHWb TIepBOH NPOH3BOAHOA YaCTOTH (TO €CTb NOCTOSIHHOH
cocrapasionelt TKY MocTa), Toraa Kak npousBomubie Goiee
BHICOKHX NODSAKOB OCTAOTCH HECKOMIEHCHPOBaHHHIMH. B3siB

d’
BTOPYIO NMPOH3BOAHYIO —;1—5—;7 H YMHOXHB €€ Ha KBaapaT H3-
MeHeHAs Temnepatyph AT npH 3HaueHHH U, HAHIEHHOM H3

do
yCAOBHSA —aKT~=0, MOJXHO NOJYYHTb HCKOMHIE COOTHOLIE-
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HHSl MEXAY NapaMeTpPaMH KBApUEB, YNOBAETBOPAIIIHE CJe-
AYIOIEMY HEPABEHCTBY:

d2e

aa7e (A7) — o

w s Waon (23)

ODTOT METOJ OThICKaHHs HOMyCTHMBbIX Pa3bpocoB Mewxay 3Ha-
UCHHAMHU TIapAMeTPOB KBApLEB €CTeCTBEHeH, JOCTaTOUHQ CTPOr H
HPOCT B NPHHUMIMHANBHOM OTHOIWeHHH. OXHAKO NpH HpaKTHYeC-
KOM HCHOJIb30BAHWH JAHHOTO METONA BhHIPAXKEHHe I/ YACTOTHI
TEHEPALUN IIOYYAeTCsl B BHIE PeLIEHHA KyGHUECKOro ypabHe-
HUs THMNA:

o? — Ae? + Bo — C==0, (24)
TAEe KO3((UIHEHTE HMEIOT CJAELYIOUMe 3HAUEHHS:
of + 200, 429 Qo) - 0I48.0 - o

A= : , (25)
(012-{—9-8-0),‘2,
207 4 00, (1 4 28) — 202
poun I
1 2
— et 11880,
C = vl 9860 (27)
b g U (28)
1 Q,

TO eCTb SBJSIIOTCA CJOXKHBIMH (DYHKUHAMU TeMmilepatypbl. Haxox-
AeHHe o B FBHOM BHAe 3aTpyaHeHO. YTo KacaeTcsi NPOH3BOAHKIX,
TO OHH MOIYT ObiITh HaligeHbl AuddepeHIUpPoOBaHHeM HEeSBHOI
¢pyuxuun. Ilponyckas oueBMaHBle OMEpAIMH, 3anuleM cpasy:

dA . 4B dc
do @t aar °+ ar 29)
dAT T 303 — 240 I B '
W3 (29) MoxerT 6HITb MONYuUEHO COOTHOWIEHHE NS onpene-
JeHUST §, HEOOXOAHMMOIO A4 KOMIEHCAIHH —d—A‘iT-:
dA dB dac
2 J—
a1t T aar T ar =0 (30)

Pewenue ypaBuenus (30) OTHOCHTENLHO & MOKET GHITh npo-

. as
BCAEHO JIHWIb NPH psiae NpHUGIHXEHHH, 3HauCHHe —ﬁ;,— Ha-
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xonutcs u3 (29) u npuuumaer, ¢ yuerom (30), cnenywomu#

BHA:
a3A d*B ac
N -y LAY Y LIV 31)
daT? 302 —24w+ B

U3 soipaxennit (23) u (31) Moxer 6LITb HANAEHO HCKOMOE
COOTHOLLEHHE MEXAy MapaMeTrpaMy KBapueB, KOTOpPOE ONATb-TaKH
T0JIy4aeTcsi CJAOXKHBIM W TPYAHOAHAIH3UPYEMBIM. [Tostomy wmbl
npeasaraeM ApYyroil, NMPAKTHYECKH MeHee TDOMO3JKHH — CIIOCOD
OTBICKAHHS COOTHOUIEHHH MeXJy IapaMeTpaMH KBapueB.

CymiecTBo NpeATaraeMoro METOAA CBOAUTCH K CJEAYIOUEMY.
Ham H3BECTHO COOTHOILIEHHE, XapaKTepHayouiee KOMIIEHCAIHIO
TKY cxembl (21). Ho mpy GUKCHPOBAHHOK JIeBOH YaCTH PABEHCT-
BO YAOBJETEOPSIETCS JIMMDb TPH OJAHOM 3HAYEHMH TEeMIepaTyphl.
TIp¥ M3MeHEHHH TeMIepaTyphl IOSBJSETCS HECOOTBETCTBHE MeX-
Ay TpaBodl M JGBOH YaCTiMH, YTO BJEUET 3a coboii mosiBJIEHHE
neckomnencuposanHoro TKU cxembl. OTBETHM Ha BOIPOC O TOM,

a -
KaK MOJIKHO H3MEHWThCH OTHOLIeHHe O= —aL , 4TOOBI TIpH H3Me-
2
nenuu temnepatypsl Ha AT TKU cxeMhl BHOBb CTajl paBeH HYJIO.
OueBHIHO, uTo McKOMOe AU BBIpa3uTCsl CJAeLYIOLHM 00pasoM:

das ,
Ypapuenne aas ¥ (21) 1esecoo0pasHO HECKONbKO — YIPOCTHTb,
ylepXap UJeHbl, B KOTOPLIX & (C/IeAOBATEJNBHO H TeMnepaTypa)
COZIePKUTCS B CTelleHH, He Bhille BTopoil. [Ipormyckas sseMeHTap-
Hble Tpeo6paszoBaHusi, 3anuuem (21) B ynpoleHHOM BHIE:

Q- TKH,

— (] — 3’2 wioy X, 0
8 =(1—32+32) T (33)

U3 ypasuenus (33) HaxomuTcs HCKOMOe TpHpalleHue A9,
BO3Bpalllaloliee cXeMy B cocrosHue kKommeHcauun TKH:

, . Q,-TK4
AY = 12(AT)-(Q?- TKU? — Q2. TKUZ) ————

———————QL.).TK% . (34)

Mexay npounM, M3 BhIpaxenus (34), Kak YaCcTHBIA Cayuda#,
cJeayeT TO, 4TO HaMH ObLIJIO NOJYuYeHO BHIUE B OPEANoJo-
KeHHM HMAEHTHYHOCTH KBapues. J{eHCTBHTE/NbHO, €CJH

Q2 - TKU?= Q- TKU},
to A3 =0, TO ecTb U He 3aBHCHT OT TeMHEpPaTypH.
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B npouecce mnpeaBapUTesibHOrO DETYJIHPOBAHHS MOXKET OBITh
yCTaHOBJEHA HEKOTOpasi BeJMyhHa U, COOTBETCTBYIOHIAS COCTOS-
HHIO KomneHcauud. Ilo Mepe npeiipa Temnepatypbl COCTOSIHHE
NOJIHOH KOMIIEHCAUHUH HAPYLIAETCS, YTO COOTBETCTBYET IHOSIBJEHHIO
HEKOTOpOH BeNUUHHBl —AV, HaliieHHOH no ypaBHeHHIO (34) H
B3ATOH ¢ oOpaTHbIM 3HaKoM. EcTecTBeHHO, 4TO peryJHpoBka ¥ BO
BpeMsi paboThl aBTOreHepaTopa, U TeM 6oJjiee MPH OTBETCTBEHHHIX
H3MEPEHHSIX, HeBO3MOKHa. [loaToMy mapaMerpnl KBapLUEB HOJIXK-
Hbl ObITb BBEIOpaHBI TakK, 4TOGH HeHZOCTATOK —AY, HMelomuil Mec-
TO 3a cyeT Apefipa TeMmepaTypsl MocJe NPeABApPUTEIbHOR ycTa-
HOBKH OIpeJesieHHoro ¢ B TOYKe KOMIIEHCAllHH, He TIPEBOCXOLMJI
npu 3agaHHoM AT HeKOTOpOro mnpejelbHOro 3HAauYeHHS, KOTOpoe
MOXeT OBbITb Ha#IeHO.

JeficTBUTEJIbHO, TIPHO/MKEHHOe 3HaueHHe U KOMIEHCALHH
MOXHO HaHTH B MNPEANOJONKEHHH, 4TO:

1 ’ ,
= — 9 (alE1 + (le’), (35)

TO €CTb SIBJSIETCS JIHHEe#HHOH (DYHKUMEeH 4acTOT KBapLEB HJH TeM-
nepatypel. [las HaxokieHus  CJHeyeT OTHCKAaThb HacTOTy KO-
JeGaHuA JBYXKBAPUEBOTO TreHepaTopa M ee TeMIepaTypHHIH
KO3(}UUHEHT, KaK (YHKUHMIO TEMIEPaTypHBIX KO3(GbHIHEHTOR
Kaxnoro u3 kBapues (TKU; u TKY:), a rtakke koaduimenta
W. Tlpupasnusas TKY reHepauuu Hy/TIO, MOXKHO HaHTH Tpebye-
Moe 3HauyeHue 9.

Hafinem Bbipaxenne nas uactoth remepauun, MCXomHeM fin-
JIETCST KakK BCerja YCJ/oBHe BO3GYKICHHS:

Na=1,
rae
N=N.e/*, a=a.e/i = D+ jM.
3Hauenue D HAXOXMTCA H3 YpaBHEHHs (10).
B o6mem canyuae

1 a a
D= —— L D .
2 ( 1+ El2 + 1+ 622 a3) (36)

Ecan npu crenannoM pamee monymenuu nas ME? & 1, 10
NPUOIHIKEHHO

1
D = —-(a,+ ay — a,). (37)
M :
Ecan <5 ~0,1+-0,2, uto 20JKHO HMETb MECTO B IIPaBHJI b~
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HO CripOeKTHPOBAHHOM resepatope, To, He HomyCxas cyuec-
TBEHHOH OIMOKH, MOXHO SamUCcaThb, 4TO:
.M
— J -
a=~D-e P.
Toraa ycnosHs Bo36yXAeHHs MepEenHWyTCA B BHAE:
ND=1, % 4g=0.

Wcnoabsys Bupaxenwe nis M (35) u yunthiBasg, uto D=
MOAy4YHM CJelylollee ypPaBHEHHE:

1 ' , ¢

5 (af; T ad) ="
M3 KOTOPOro MOXET OhTb HafjeHa HaCTOTa TEHEepaUHH ©.
YuyuTtmBad, 410

[ =2Q; =2 n =20,

=T,

©— g

@g

M nponyckas IPOMEXYTOUHHE OUEBHIHHE npeo6pa3oBaHus,
3amHIIEM B OKOHUYATEJbHOM BUAE BHIDAXEHHE 4aCTOTH TeHE-
paumd Ajs ciaydas, Koria ¢+ 0:

0 =(@Q+&Q) So o 0o
B (38)

; ;
ayQ; - 02 + a3Qy0y N

Bripaxenue AJs 4acCTOTHI (38) Gyner crnpaBeiJUBBIM B y3KOM
WHTepBaJie PAacCTPOeK KBaples APYr OTHOCHTEJILHO Ipyra, To eCTb
xoraa &2« 1 u M siBisercs JUHeHHOH ¢dyHKuMell YacTOTHI,

Hepasencreo &2 1 aBToMaTHYeCKH cobJoaercsd, Korga Ha
cXeMy HaKJafbIBAeTCsl YCJIOBHE HEH3MEHHOCTH TKY npu apeiige
TeMIepaTyphl, HIH JaXe MeHee XECTKOe ycJoBHe—COXpaHeHHe
¢ukcupyoulell CNOCOGHOCTH MOCTa IIpH paccTpolikax  KBapliee,
06YC/IOBJIEHHBIX TaKXe BIMSAHHEM TeMrepaTyphl. ‘

VpaBHeHHe 1ia o (38) COCTOMT H3 ABYX yacreii. IlepBas
yaCTh ONpee/IsieTcsl NapaMeTpaMu KBapLEeB H 3JEMEHTOB, CBA3LI-
BAIOLIMX KBapusl B MOCT. DTa 4acTh He 3aBHCHT OT NapaMeTposB
TpakTa yCHJIeHHs. Bropoe ciaraemoe B BbIp2XEHHH I ©, KaK

HeTPYAHO BHAETh, B CHJIY HaJHUHS MHOXHTEJA ’:’," H OTCYTCTBHUSA

(@1Qy'+a2Qy’) HCuesaioule Majo MO CPaBHEHHIO C nepsbiM. Ho
TOCKOJIbKY B 3TO CjlaraeMoe BXONSAT [apaMeTpbl TPAKTA YCHJIHTE-
asi (¢ u N), ToO UMeHHO OHO ompeneJser coGoi craGHJIbHOCTD Ya-
CTOTBI FeHepallHy 10 OTHOLIEHHIO K M3MEeHeHUsIM 3THX MapameTpos.
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dukcupylomas Crnoco6HOCTb JABYXKBAPLEBOTO MOCTa, ofpejedse-

d

mMas Kak “’a'Ti’ BBIPA3UTCS CJAEAyIOUM 06pa3oMm:

o 4 2:Q;- 03 + 23Qy @, N, (39)

de wg

(OCKOMBKY w; H @, BecbMa GaAM3KH).

Temnepatypuas cTaGuAbHOCTL YACTOTHL MO TOJBKO YTO
NPUBEAEGHHBIM COOOpaXKeHHIM OyAeT OoNnpesensiTbCs CTaGHJIb-
HOCTBIO NEPBOTO CJAraeMOro IO OTHOIIEHHIO K TEMOEepaType.

d 1
Hafinem TKY = _d__in * —~» YUHTHIBasg, uTO0 ®,; U ©, 3aBH-
CAT OT Temueparypn yepes TKY, u TKY,
do 2,Q10;TK U, + 3,Qy 0, TKY,

ar = 0:03(4,Q + a,Q;) (40)

(,Q; 0y + 3Q, - ;)2

HacToTH ®, o, H ®, BecbMa MaJO OTJHYHb OMHA OT ADPYro#.
[lpunumasn o, ~w,~ o u nponyckas aare6pavyecKHe BH-
KJA3KH, BalIMIIEM OKOHYaTeJabHO BhipaxenHe aasg TKY rene-

pauuu:
. 1 do TKY;- Q) + 8- TKU,- Q,
TKY = — = : - s 41
o dAT Q]+{).Q2 ( )
rae
§— 92
a
B uactHoctH, TKU =0, ecuau
Q;-TKY,
b= 1
Q,- TKY, (42)

Ilpenenbroe 3nauenne TKY renepauun ATKU don HAM H3BeCT-
HO (22). Ilostomy u3 BbipamcHusi (41) MOXKeT GbiTb HalileHa no-
NMyCTUMAast HETOYHOCTb VCTAHOBKH ¢-—A:

A TKY = —% TKY.A9, (43)
OTKyAaa:
88, = ~ATE oon (44)
—d&—TKLl
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Uz (41) mnaitzem —&% TKU:

Q;- Qa(TKYy — TKY,)
(Qy +9-Qy

Us dopmyanl (45), Kak H CJIELOBANO OXHAATE, BHITEKAeT, UTO

WTKLI———-O, to ectb TKU resepanuyu mnepectaeT 3aBHCETb OT 0,

d .
- TKU = (45)

ecit TKU,=TKY,. B 3ToM ciIydae repeMelleHHe ABHXKA AGTHTE
JIsi OT OJHOTO KBapLia K JAPYTOMy He BhI3bIBAET H3MCHEHHS TKY
redepauui, TO €CTb KOMIEHCALHUs TKY oxa3biBaeTcsi HEBO3MOXK-
noit. TKU, 2 KBapues AJs LieJii KOMIEHCAUMA JOIKHBI OBITH TIPO-
THBOIOJIOXKHBIMH TIO 3HAKY, O 4YeM, B YaCTHOCTH, TOBOPHT H COOT-
womenue (42), rae O Bcerna GoJbuie HyJs.

Jlns toukn xomnencamun TKY, rue:

6 Q, -TKY,
T Qy-TKY,
d _Q TKY2
- TKd= Q;  TKUY;—TKY, ’ (46)
Q, TKY2
ATKU =~ —2% . A9, (47)
Q,  TKY,—TKY,
M3 (47) BHITEKAeT, uTO:
. ATKYg0n
Ady,, = % R (48)
Q,  TKY,—TKY,

TakuM crnocoGoM Mbl TOJYUHIM AONYCTHMOE 3HAUeHHE He-
TOUHOCTH YCTAHOBKH HEJHTEJN, ornpegensoeil OCTaTOYHBI TKY
reHepanuu. C ApYro#l CTOPOHBI, HAM H3BECTHO, HTO noj BAHSHHEM
TeMIeparypbl C Y4eToM dJEHOB BbiCLiero MOpsika B BbIpaXKeHH U
s M tpyGemoe st KOMIEHCAUMH ~3HAUEHHE 9 MeHsSIeT CBOI
BEJIHUMHY, TO €CTh MMEeT MECTO TpH pocte AT HemocTaTok )
(—A®). Bsupy TOro, 4TO fe3pasiuHo, MO0 KaKuM NpUYHHAM
nmeer mecto A9 B cxeme (6o OJjarofaps HETOUHOCTH HayaJb-
HOJl yCTaHOBKH, /G0 3a CUET Apeiiha TeMIepaTypel), MOXHO YT-
BepXKAaTh, UTO B pe3yJabTarTe apeiida T, TO eCTb NMOsIBJICHUA —AY,
noayuarouuiics ATKY 6yzer TAKOl K€ BEJHUHMHBI, Kak ecju Obl
Mo KAKHM-TH60 TpPHUMHAM HMeJO MeCTO OCTaroyHoe A9 B Cay-
yae JHHENHON MHTEpIpeTally M. Temepb JOCTATOMHO IpHpAB-
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with (34) u (48) u yuects OTPHUATEJbHBIH 3HaK npu AO, mocse
JETO TOJy4aeM ypaBHeHHe, ONpefessioliee COOTHOIIEHHe MeXIy
napameTpaMH KBaplies:

TKY, — TKY , /
ATKY,,, T‘—qu 2=12(AT)Z(Qf-’l‘KLlf—QQZ-TKH;)-TKHI.
(49)
[Mockonbky A TKY,,, Takxe sBasieTcs byHKuHeH# TeMmme-
PaTypHOH HectaGunbHoCTH AT (22), TO BhipaxenHne (49) nese-
coo6pasHo nmpeo6pasoBaTs, yuTH, 4TO
Aw

ATquOnz “’go; ’

8o 1o TKY-TKY, . : 2 .
Ypasuenue (50) Tak ke, kak u (49) He sABasieTca OKOHuYa-
TCABHBIM M HYJKNA€TCst B HEKOTOPOM YTOUHEHHH, JleHCTBUTeNbHO,

o Aw o
yacrora KovieGaHH o (.rméo —w—) ABJIAETC KyOHYecKoil (yHk-

unell npupaulenus temnepatypsl AT (50). ITpuuem sTa 3aBuCH-
MOCTb TOJTyYeHa yMHOMKEHHeM KO3((HLHeHTa:
TKY,-TKY : .

c 1 2 (02.TKU2 — O2. ?), 2

12 g, =i, (Q7F TKUZ? — Q2. TKUY)- (AT,
KOTOprP'I noaJiexaJga OTBICKAHHIO, Ha npHpalieHue TEMHepaTypbi
AT.

Taxkum oOGpasoM, yKasaHHHIE Bbille KOI(DDHIUEHT MOXHO M

CIEAYET PacCMATPHBATL KaK MEPBYIO  1IPOU3BOAHYIO OT OTHOCH-
TeJIbHOH HeCTaGHJIBHOCTH 4YaCTOTBI MO TeMIepal ype

d Aw
dAT @ ’

Kak musBectHo, ymHOXeHUe NepBOA  NPOM3BOAHOH mapaGobi
7l CTETIEHH Ha apryMeHT jaeT B n pa3 GoJblle 3HayeHHe (PYHKUUH
10 CPABHEHHIO C HCTHHHBIM (napa6oof). HeiicTBuTebHO, ecan
Ay=(Ax)", To 3HaueHHe HYHKLHH, HalleHHOe uepes IepByIO Mpo-
H3BOIHYIO, CJdeaylollee: :

dAy
= - Ax = 1 Ay —
Ay = "—13—; Ax = n(AX)n Ax=n (AX)".

ITockoabky B Hauem cilyuae Mbr umeem AeJIo ¢ KyOuueckoii na-
paboJiol, To AA moMyYeHHs Gosee TOYHOTO, He3aBBIIEHHOTO OT-
BCTd, npaByio yacTb ypasHenus (50) caenyer pasgesuTs Ha 3.
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Takum obpasom, yTouHéHHOe BhipaiKeHUe LOKHO OuiTh 3arH-
CaHO B CJEAYIOILEM BHIE:

Ao TKY,.TKY ' '
oo >4 Tqu‘__TK&;—-(Ql’-TK'—Ig—Q}-’I‘qu)-(AT)’. (51)

OnsThb-Takd B uacTHOM cayuae, korma Q2 TKU?—QF X
X TKU}=0, TO ecTb eCIH |Q'1-TKL{,|=|Q;-TK‘-I,|, TKY
He 3aBHCHT OT NpHPAUIEHHsS TeMMIepaTyphl H paBeH HYJIO

(npu atom &=1). BooGuwe roBops, NPHBEAEHHEIE a06poT-
HOCTH Q) H Q, BCceraa MOryT OHITb HCKYCCTBEHHO HSMEHEHDI

B CTOPOHY YyMeEHbIUIEHHA, NO3TOMYy RAHHBIH 4acTHHIA cayu4ad
B KaKOH-TO MEepe MOXET HMeTb MeCTO B NeHCTBUTE/]bHOCTH.

B apyroM uacTHOM CJjy4ae, KOTAa Q=Q,=Q', Bupa-
xenue (D) nmpuobperTaer COBEPIUEHHO NpoCTOH BHA:

40’ TKY, TKY, (TKY, + TKY,) (AT)* <

(52)

Aw
“aon
Us (52) BHAHO, YTO JAHHOe HEPABEHCTBO JIEFKO YAOBJETBOPAETCH,
korna | TKY,| == |[TKY,|. TIpHBeneHHble BHIPAMKEHHS A5 TKY12
MOFYT SIBJATbCA pacuyeTHeIMH (KGO KOHTPOJIBHBEIMH) NpH Momnap-
HOM KOMIIOHOBKE KBaplUeB IyTeM ‘'OoTOOpa HX M3 HOCTATOYHO 60J1b-
Lo NapTUH. .

[TocMOTPHM Ha YHCJIEHHOM NpHMEpe, KaKkoe OPHEHTHPOBOUHO®
3HAYeHHMe JOJIKHB HMeTb NMapaMeTphl KBapleB, YTOOH HepaBeHCT-
Bo (52) ynosJerBopsJoch, [Ipumem A0GPOTHOCTH KkBapua Q,~10°,
TOrJa B CMyuae MPHOIH3ATE/bHO PABHONIEYEr0 MOCTa Q' ~0,5-10%
ITpeanosioXKuM, UTO TNpPH HECTAGHJIbHOCTH TEMIepaTypHl AT ~
~0,5 2pad Tpebyercs oGecreunTh HeCTAaGHJIBHOCTh 4acCTOTH HZ
Goabure 10-1¢, Uz (52) caenyer, 4TO:

TKUY, . TKY, (TKY, -+ TKY,) <

HWJIH KOHKPETHO
TKY, - TKY, (TKY, + TKYH,) < 8.10-20,
Ecan TKU=x-10"° ;;lﬁ, rie x — HEKoTOpas BEJHUYH-
Ha NMOPSAKA €AMHHUB UJIU ee HOJeH, TO

%, %y (% + %) < 81072,

HaiizeM OpPHEHTHPOBOUHO HEOGXOAMMYIO TOUHOCTbL H3ME-
peHHst NPH NPOM3BOACTBE KBApLEB, €CAH | %21 ~ 1. HMckomas
BeanuynHa Ax = x; + %y, TO €CTb

Ax < 8-10-2

1 . Aw
4Q'.(ATY Woon
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ITonyuennsnt monyck BecbMa KeCTKMi (MOpsiiKka 8%). 3asoji-
CKHe JlaGopaTopuu o6bluHO npu ouedke TKY Takoro xomycka He
BBIIEDPKUBAIOT.

Ecatn [X1,2]~0,5, T0 MATHAECATUNPOLEHTHBIA OMYCK B omnpe-
ndeqend TKUY Oyper BHoJHe JOCTATOYHBLIM,

AnasoruyHble COOBPAXKEHHSI MOXHO NPHBECTH M B OTHOLIGHHH
JOIyCKa Ha TOYHOCTb HU3MepeHHs Q.

3aKkJalouYeHHe

PaccMoTpenHast cxema BKJIOUEHHS B3aHMHO KOMIIeHCHPYIO-
LIUX KBAapUeB He fABJSAETCS eAMHCTBEHHOI.

OnHako Ha nmpuMepe pa3o6paHHOrO BapHAHTA BHAHO, 4TO NIpH-
MEHEHHe KBApLEBOH KOMIIEHCALMH II03BOJISIeT CVILECTBEHHO CHH-
3UTb TPeGOBAHUA K CTAGHIBHOCTH TeMIIepaTypl, YTo, B CBOIO OYC-
Pellb, MOXer GJAarONpHATHC OTPA3HTBCA HA KOHCTPYKIHMH yCTpoii-
CTBA U B psfe ClyuyaeB OKA3aThCA PEUIAIOIIHM OGCTOSTENbCTBOM.
EcrectsenHo, 4to npu HoJyYeHHH BBICOKHMX TeMIIepaTypPHbIX CTa-
OUJIbHOCTEH  YaCTOTBI MOFYT  CYIIECTBEHHO TIPOSIBJIATL  celst
IpouHe 1ecTaOHIH3HDPYIONHe (HAKTOPBI (CTapeHHe KBapua 4 Aap.j.
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KO3¢dHIUUEHT NMEPELAYH ANEPHOJHYECKOH
LENU C PACHPENEJEHHBIMH NNOCTOAHHBLIMU NPHU
«AUPPEPEHLHUPYIOLIEM» BKJIIOYEHHUH

Kand, mexH. nayx dog. A. JI. 3unossves.

B nocJeiHee BpeMs B MPOMBIILIEHHbIX 0Gpasliax pajHOTeXHH-
YeCKHX YCTPOHCTB HAaXoAAT NMPUMEHEHHe MeuaTHble OlipeccoBaHHble
CXeMbl, COCTABJIEHHblE H3 €MKOCTeH H conpotusjenunit, Kondury-
pauMsi CXeM, a TaKxe HOMHHAJbI 3HAUeHHI NapaMeTpPoB Onpene-
JISIIOTCS THIOBBIM Ha3HAaueHHeM TaKux uafenuid. IleyaTHoe BEIIIOJN-
HeHHe 3JIEMEHTOB CXeM-—COIPOTHBJIEHHH, a TaKxe eMKocTeli B
psille Cly4yaeB NPHBOJAUT K TOMY, YTO TaKHe JIEMEHTHI MOJIy4aIOT-
sl He ¢ COCPeJOTOYEHHBIMH, a C pacrpefe/IeHHBIMH IOCTOSHHLIMH.
O[HHM U3 YaCTHLIX NPHMEHEHHH YKA3aHHBIX CXeM SIBJISETCA HX
HCHOJb30BAHHe B KadecTBe pas/esIMTeNbHBIX IJeMEHTOB MEXKAY
CTylleHsMH ycunenus. Pacmpe- - - o

JefieHHasT eMKOCTb  3JeMeHTa b -
(OTpe3Ka allepHOAMYEeCKOH JIH- s
HHM) OCYLIECTBJIsIET CBf3b MEX- T IR ez :’:"‘,’ o
Ay CTYNleHSMH M OTHeJsieT To- . 3 |
CTOSIHHYIO COCTaBJSIONIYI0 Ha- ¢ ' = 12,
npsukeHus. PacnpenesienHoe €o- l _"l-_-§ ”l
[POTUBJEHHE, BKJIIOYeHHOE B 1e- L ‘ l
I CeTKH MNOCJAeAYIoen CTyme-

HH, CJHYXHT yTeukoil. Paccmort- puc. 1. Tlpuuuunuanbeas cxe-
peHHe NapaMeTPOB TaKHX CXeM, ma TEHEpATOpa 8.1.C., HArpy-

JK€HHOTO Ha *AnddepeHUNpYIO-
Kaxk pacrpejleJleHtbiX, —IPHBO- 1yi0® UeNb ¢ pacnpereseEHbI-

JUT, €CTeCTBEHHO, K BhisiBJIEHHIO MH NOCTOSIHHBIMH.
ocO6bIX CBOMCTB  HMX KOBGGMHIA- -
eHTOB Nepelaud. B HacToslle# cTaThe pellaercs 3ajatda OTBICKA-
HHSL AHAJHTHYECKODO BhIpaxeHHsi koo(rpuuueHta mnepepadu 1e-
M4, H306paxKeHHoH Ha pHc. 1, B koMmiiekcHol ¢opme. JlanHast
JleMb SBJSETCS SKBUBAJIEHTOM OJHOCTYNEHHHOTO YCHIHTE/d € Hac-
TOTHO-HE3ABHUCUMOl HATPY3KOH. '

K 3aKUMaM HCTOYHHKA, HMEIOWIEero 3..C. € U BHYTDCHHee Cco-
npoTHBJeHHe R, NPUCOEAHHEHa JIHHUS IJIMHOH [ ¢ MOTOHHBIMHK 11a-
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pameTpamu ' u ¢’. Jlas KOHKDETHOH cxeMbi YCHJIMTeNs ¢ Harpys-
KOH 7, M BXONHBIM HaMpsiKeHHeM U,y

ra

ralg

B—ua . P-
X > »
r _*_rl- 7, } r;

PAg: ¢ — KO3PQHUMEHT yCHAEHHS;
7y — BHYTDEHHEE CONPOTHBAEHHE JNaMIIbL,

Boixonnoe HampsxkeHue u B o0uIeM cayyae Moxer CHUMAaThCH
C HEKOTOPOH NPOHU3BOJBHOH TOYKY . YkazanHas cxema Bkaio-
UCHHS OTJIHYAETCS OT OOBIYHO NMPHHSATOrO TIOAKJIIOYEHHST JIUHHH K
HCTOYHHUKY KoJIe6aHHH M cnocoba chema HaNpsXKEHHs, ocyllecT-
BJIAEMOro OGBIYHO B KOHue JIHHHM. [To cBoej: KOHQHrypauun yka-
SaHHasg CXeMa HANOMHMHAeT KOMGHHALMIO GecKOHeYHo 6oJbLIoro
dMC1a s/eMeHTapHBIX KU PepeHnupyowHx LeToveK.

CpojicTBa faHHOM uenmu BrOJIHe OnpelesIeHsl JIMOO YaCTOTHOI
3aBHCHMOCTBIO KOMIIIEKCHOTO Ko3(dHuHeHTa nepenavyd, JauGo mne-
PEXOMHON XapaKTepHCTHKON. B paHHON crathe MBI CTaBMM 3aja-
Yedl OTBICKaHHe B o6miefi ¢opMe NHIUB YACTOTHOH 3aBHCHMOCTH
KOMILIEKCHOrO KO PHUUEHTa nepefaut, 0AHAKO B J060M U3 yka-
SAHHBIX CMOCOGOB ONpele/eHHs CBONACTB IeNH IPOMEXXYTOUHBIM
ABJIACTCS HaXOXAeHHe u==u(x, t).

Hexopubimu ms onpeneneHus u(x, {) saBaA0OTCH caerymouye
TPHU YDaBHEHHsS ILIeNH:

t
e=iR 1 lex—jdi-dt—}:u, ‘ ()
0
du=irdx um & = i-r, (2)
Oox

I

Ydi:il. 3)
0

Hat#inem npupamenue roka di, NPOTEKAIOLEro yepe3 3JeMen-
TapHYI0 eMKoCcTh ¢'dx:

di=c'dx . 367 (i, — ). )

C ZIpyroit CTOPOHBI, BesqHUHHa u, MOXKeT GhTh onpefieJieHa CJie-
AYOUIHM 06pa3zom:

Uy=ec¢—{ R )
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s (4) u (b) BuTekaer:

. 4 Os ' 06 , ou

di=c o dx — 'R " dx —c¢ atdt' (6)
OueBHIOHO, YTO € M f;, KakK H HX NPOHU3BOJHbIE, TO BPEMEHH B
Bupaxkenud (6) or x He 3asucar. CJjef0BaTeNbHO, NPH MOACTA-
HoBke (6) B (3) ¢ ykasaHHBIMH (QYHKUHAMH NPH MHTErpHpPOBAHUH
10 X MOXHO O6pallaThCs, KaK ¢ NMOCTORHHbIMH, C Y4eToM 3TOro
3aMeuyaHHusl OKOHYATeJIbHOE BHIpAXKEHHe TPETbero ypaBHeHHs Ie-
nu nproGpeTaeT CJAEAYIOLHA BHI:

1
. Os di Ju
iy=cl——cl.- ——'——C’S—dx
! ot R % ot
(1]
HIH
di 0 10
7% 4 =c 2 ¢\ Z.dx 7
ot +h ot J ot ’ @

rae: C ==c¢’l —nonHas eMKOCTb JIHHHH;

T = CR — nocTosiHHasA BpeMeHH, OOyCJ/OBJEHHas BHYT-
PEHHHM CONPOTHBJIEHHEM TeHEpPaTropa W noJa-

HOH eMKOCTbIO JIHHHH.
Wckmouas us (1) u (2) i moaydaem coBmecTHo C (7) HCKOMYIO
CHCTEMY YpPaBHEHHH B YaCTHBIX TNPOM3BOJHEIX OTHOCHTENbHO U

U iy
Fu Lo, podh 8
0x? +e dt MY Re at’ (8)
i a3 laa
7% -=c._'__'5'._.
ot Th w ¢ ) dx, ©)

rae t =r’c’ — NOCTOSIHHAA BPEMEHH eXMHHIH MJIHHB JHHHH.

CJaenyer BHOBb NMOAYEPKHYTb, YTO {; 3aBHCHT TOJBKO OT Bpe-
MeHH, TaK YTO 3anHCh YacTHOTo AU(GepeHIUPOBAHUA [, ABIAAET-
¢ dopmanbHoit, Ecin $yHKUMH BpEeMeHH, BXOASIIHE B CHCTEMY,
NOABEPrHYTb, HanpHMep, NpeoGpa3oBaHHIO Jlamutaca—Kapcona,
TO, KaK H3BECTHO, CHCTeMa YPaBHEHHA B YacCTHBIX NPOH3BOIHMLIX
MoKeT GbITb CBeleHa K CHcTeMe OGHIKHOBEHHBIX AuGdepeHLHalb-
HEIX ypaBHeHui. [IpuMeHss, TakKuM 0GpasoM, ONepaTOPHHIH METOA
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I YUUTBIBAA HYJEBble HayafbHble YCJOBHSI, BBEIEM CJeAyiollee
COOTBETCTBHE OPUIHHA/OB H TPEo6PasOBAHHBIX (DYHKUMI:

u(x, )=U (x,p) = U,
du(x, £)
o — +pU,
L1 (p)=1,
0i, (1) (10)
—i— +rh,
e (t)+E(p) =E,
Oe (¢t
LGRS

Coornouennst (10), npumenennbie K ypaBHeHHsim  (8) u (9),
NPHBOJAT K CHCTEME:

ay ; , ’
i TPYU=pvE—pR~I, (n
4
c :
b=t e 2 vax (12)
1+ pT L+pT o

Hekarouennem 1, uz (11 wan (12) moxer Gbith MOJyueHO OObIK-
HOBEeHHOe IH(d(epeHLHaNbHOe ypaBHEHHE OTHOCHTENbHO [

1
dy , p’ pre-T jv
dx3 ‘i"pt U‘—- 1+pT . F ‘m— J de (13)

OTo—ypaBHeHHe OTHOCHTeNbHO U U ee NPOU3BOMIHOA C TIPaBOH

HaCTbIo, B KOTOPYI BXOAAT H3BeCTHAs (GyHKUUs E U onpeleseH-

HbIi HHTErpas nmo x or uckomoil pyukuuy U. C Touky 3peHus Ie-
!

PeMeHHOH MHTeTpUpOBaHHs ypapHenus | Udy siBasieTcs HEKOTO-
0 .
poil nOCTOAHHOM, npasaa, II0Ka elle He HU3BECTHOMH.
Iasi cokpauieHnst BHIKIALOK BReAeM IPOMEXKYTOUHYK) KAHOHH-
YCCKyI0 3anuch ypaBHeHus (13):
ay

—m taU=7y-8D, - (14)
rie
. p-T . " e’ _
&= pt’; B=W, [ l—i-_pT—.E’ (10)
z .
jde:D. (157
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Kak H3BECTHO, pellleHHeM YKa3aHHOTO ypaBHEHHs sABJAETCH
cyMMa OOLIero pelreHusi OAHOPOAHOrO ypaBHEHUA H 4acTHOro pe-
LleHHs ypaBHeHHs C NPaBOd YacThio:

jVe x —jVe x 1-+8D .
U=A-e + B-e -+ . (16)

B pemenny (16) TpH HEH3BECTHHIX NOCTOAHHBIX UHTErpUpPOBa-
Hus A, B, D, A7 OTHICKAHHS KOTOPbIX CJIYXaT rpaHHuHbIE yCJIo-
BHSL M cooTHoweHus: (157).

du3HueCKHe TPaHMYHBlE YCJIOBHS COCTOIT B TOM, HTO:

npu x=0 u=0,
npu x=1[ i=0
HJK, YTO cieayeT H3 (2),
du
ox

Jlasi npeoGpa3oBaHHbIX (PYHKIUMH 3TO Takxke O3HAUaeT

Ul;eo=0 ‘

a

=0.

x=1

(17
du ~0 )

dx |x=l
Hakaannsas ycaoBud (17) Ha peueHde (16), moayuaem:
Y+ 8D

A+ B+ =0, (18)
4.Vt _B.e V=0, (19)
Tpelm:e ypaBHEHHE HEU3BECTHHIX KOHCTAHT BHTEKAeT H3 (15)
u (16):
A Vel B —jVel 1+ 8D
= (e —1)——= (e )4+ == 1=D
= )= == )+
unn, ¢ yuerom (19): :
B,“‘f+l=0( —-5—’). (o)
jve a ‘ a
Us cuctemn (18), (19) u (20) HaxoAATCA HCKOMEHIE KOHCTAHTHI
pelIeHns: I
e—J2Val 1
A=—1- , (21)

2y« <1 _ﬂ) Jacos Y Tl+ {—.sm al
1 "1
B =-——T . _-_0
2va (1——§l—)ﬁ-cos/a_-l+£—-sin}/;—1
‘ ] [+ 2 o a

,  (22)
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1 y/;l-cosVoTl—sin}/;l
D=y L. AL R .
¢ <l—~[—>}/a-C05}/ai—}—-——-sin Val

B pesysbrate noacranosku (21), (22) u (23) B (16) u npeoGpa-
30BAHUs NIOKA3aTeIbHBIX (GYHKUMHA B TPHTOHOMETPHUYECKHe noJsy-
yaem:

U=

(23)

Y cos Y a I —cosy a (I — x)
Va <1—B—1)/E—-cos/a—l—|——i-sin1/;l

Ioacrasnss B (24) cootHoweuus (15), Haxomum B OrnepaTopHoO#M
dopMe Ko HIHEHT NTepesayn HenH:

cosy pr —cos Vpr,_,

(24)

x, p)=Vpr  —— . — 25

K. p=Vp ¥V pe - cos ¥V pr + pT-siny/ pe (25)

rae: T=/'c’-I* — NOCTOSIHHAA BPEMEHH, o6ycnoBaeHHAN
NOJTHBIMH €MKOCTbIO H CONpPOTHBJEHHU-

€M AMHHHY;
T =rc ([ — X)? — HeKOTOpasi 4acTh T, 3aBUCAIAA OT X.

Kak u3BectHo, KospduuueHt nepejayy B onepaTopHoll ¢opme
ABJIACTCA  M300pa)ceHHEM NEPEXOAHOH XapaKTEPHCTHKH  IEMH.
Takum o6pasom, Bblpaxenne (25) sBisercs H306paxkeHueM Hc-
KOMOH (YHKLHH. _ .

C apyrofi CTOpOHH, YacTOTHO! XapaKTePUCTHKOH Lielu SIBJSIET-
¢ npenen K (p), eciu JeHCTBHTeNIbHAS YacThb P CTPEMHTCS K HY-
JIO, TO eCTb NpH p—> jw. [TosTomy:

Kz, )=V ar - oV Tor —cos Y/ for
T Vjot - cos Y jor + jeTsiny jot

— cos Vv —cosy ov
K (x’ V): V]V : = = el
V Jv cosy jv4 javsiny jv
CootHowenne (26) onpeneaser 0GOOLIEHHYI0 YaCTOTHYIO XapaK-
TEPHCTHKY LEMH, TO eCTb MOAY./ib M ApPryMeHT Kod(pQHUHEeHTa me-
pelayn B 3aBHCHMOCTH OT 0606IIEHHOMN (6e3pa3mepHoli) vacToTH
V=0T,
HacroTHas xapakTepucTHka (26) saBucHT oT monoxenus
TOYKH CbE€Ma HANPSKEHHS Ha JHHHH, TO €CThb OT KOOpIHHa-

THL X, KOTOpas oOnpeaensieT BeJHUHHY 8:.v=3-1.®, rpe
l—x\2
6=< 7 ) — koapuuuenT, CBA3LIBAIOIIUA T, H T U npu-

HJIH

(26)
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HHMaIOmHK} B 3aBUCHMOCTH OT X 3HaYeHMs B npeienax ofT 0
T
no 1. Muoxureap A=—, apaslomuiica 6e3pasMepHbBIM Ia-

pPaMeTPOM IleNH, MOXET IPHHHMATD, Boo6uie rosopsi, JioOhe
JeHCTBHTE/IbHbE 3HAYEHHMd, 3a CueT, HAaNpHMep, BapHaluH B
INHPOKHX NpeLe/ax BeJHYHUHbL R u, TakuM o6pasoM, BJHATb
Ha XOJ XapaKTEPHCTHKH.
B psae XapaKTeDHBIX YaCTHHIX CJyuaeB Ko3(pduipeHT mepe-
Jaud MOXKeT NPHHEMATh CJefyroure GOopMbL:
1. x=1— cbeM HaOpsXKEHHS B KpalHe#d BepXHeH TOUKe.
a) R u A NpOH3BOJIbHH:
v, cosy jv —1 )
K(V) =V jV '/7;~C05pfjv—+jAV'SiﬂVF 3

6) RLr, 1o ectb A =0 (uzeanbHHH reHepaTop 3.1.C.):
1
Ko=1—

cosy/ jv ’
B) R=r, 10 ecTb A=1:
cosy jv —1

W=V —— = —
K0 Vj ;/jv-cos-/jv + jv-siny/jv ’
r) R— oo, TO €CThb A —» co (HAaeanbHHH reHepaTop TOKA):

1 cosv jv — 1

K (V) - = 2 /J —
Ay jy sin V' jv

2. x=0—apyroil Kkpa#HHMA cJayuya#, KOTAa OpH M06HIX

napamerpax yenu K (v)=0.

CuydaH, COOTBETCTBYIOIE [POMEKYTOUHBIM 3HAUCHHAM Awud,
MOTYT MpPEeACTaBHTb TPAKTHYECKHH HHTEpeC.

Y3 cooTHomeHus: (26) MoryT OHITH MOJy4eHbl 3aBHCHMOCTH OT
YaCTOTH MOJYJIS M apryMmeHta Ko3hdHUHEHTa Nepefatv.

Us coorHowenui (12) ¥ (23) Moryrt ObITb BBLIYMCJIEHBI B Ofie-
paropHoii ¢opme Tok [i(p) ¥ TPOBOAMMOCTE LENH Y(p). B uacr-
HOCTH, IPOBOLHMOCTb BBIPA3HTCH (hopMyJIO¥i:

Y (p)=pC sin Y pt _
P =P s Pt pT-sin V pe

IIpn rapMoHHUecKoil 3.1.C. 3aBHCHMOCTb NPOBOAHMOCTH oT
0606IIeHHOH YaCcTOThl v NPeACTaBUTCH CJIEAYIOIHM o6pasoM:

Y() v sin }/P_‘]_‘;—
V) = — — — —.
/ r Y jv-cosy jv4 jA-vesiny v

12 Tpyam 177
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Ecay npuHsite cocpenorouentoe conporusiiedde R==0, To ecTb
A=0, To BBIpaxenne (28) ompegeaut BXOJHYIO TIPOBOJAHMOCTb
COGCTBEHHO LEMH ¢ paclpeesieHHbIMH TTOCTOSHHBIMH:

Yoy =L g v

B sak/mouenne Heo6xomumo OTMETUTb, YTO U3 COOTHOLIEHHMU
(26) n (28), BLIBemEHHBIX B obuiem BHAe Ge3 KaKMX Gbl TO HH
GBUIO OrPAHHYEHHIT U SIBJIAIOMIMXCS GyHKUUAMH 0606IIeHHOH KO-
OPAHHATHL v H NapaMeTPOB A U O, MOTYT GbITh ITOJYUEHBl 0606IECH-
HbIE YaCTOTHBIE 3aBUCHMOCTH AJIs MOAYJIeH M aprymeHnToB. [laJee
MOTYT GBITb NOCTPOEHBI CeMeficTBA 06O6LIEHHbIX XapaKTePUCTHK,
TI0 KOTOPHIM MOKHO TNPOH3BECTH NP 3aJaHHBIX TPeGOBaHHSX Ha
YCHJIUTE/Ib BBIOOD KOHKPETHBIX 3HAYEHHI I1apaMeTpoB CXEMBI.

HeoGxoaumo otMernts, uto MPH aHaJH3e He YYTEHbI Mapasur-
Hble €MKOCTH CXeMbl W JIaMIl, 4ToO, OUYEBHIHO, MOXeT ObITb crnpa-
BEAJHBO A5t 00J1aCTH He CJMLIKOM BBICOKHX YaCTOT.
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I.M. M. KonrtopoBuu, OnepalHoHHOC HCUHCAEHHE H HecTaluHoHap-
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HAKOMJIEHHE HMIIYJIbCOB MOCTOAHHOIO TOKA

Kano. mexn. nayx I1. H. llenan.

[Ipy CO3NaHHH CYETHBIX YCTPOHCTB M B psifie APYTHX CJyvaeB
YacTo MPHXOLHTCS CTAJKHBAThCA C 3ajayedl HAKOIVIEHHs HMIYJib-
COB TIOCTOSIHHOIO TOKa.

Leablo JaHHOH CTaTbH SIBJSETCA UAaCTHYHOE OCBEUIEHHe HEKO-
TOPHIX BOINPOCOB, CBA3aHHBIX C pelleHHeM 3TOH 3anaud. B Hacros-
llee BpeMs HM3BECTHO GOJIbILIOE KOJHYECTBO HHTErpatopos [1], koTo-
pble MOXKHO MCIOJIb30BaTh AJIS HAKOILIEHHS] HUMIYJbCOB IMOCTOSH-

R, R

Puc. 1. DkBHBaleHTHasA CcXeMa HH-
Terpatopa ¢ mpoctoii uensio RC.

HOTO TOKA, OJHAKO KOJHUYECTBEHHble COOTHOILIEHHS, XapaKTepH3y-
folHe X pabory, B OGOJIBIIMHCTBE CJAydaeB OTCYTCTBYIOT. OGBLIUHO
NP HAKOIJIEHHH HMIYJIbCOB HaMGOJIbIUHA HHTEPeC NPENCTaBJseT
BeJIMYHHA YCTAHOBUBLIEroCsi 3HAUYeHHst HANMpsIKeHMs, BpeMs yCTa-
HOBJIEHMS] 3TOrO HANPSXKEHHs M BEJIMUHHA MNyJbCALUMM Ha BBHIXOJE
MHTErpaTopa, a TaKXe CBf3b 3THX BEJHUMH C NapaMeTpaMH HH-
TerpaTopa.

[MpocTeliuM YCTPOHCTBOM MJISi HAKOIUIEHHS HMIYJbCOB CJy-
XHT OOBbIKHOBEeHHass MHTerpupylomas uens RC. DKBHBajJeHTHas
cXeMa TaKOro HHTErpaTopa NpeAcTaB/eHa Ha pHC. 1, rae MPHHATH
cienyiomne o6ozHaveHus: Us—aMmiutysa umnyabcos, R, —
BHYTPEHHee CONPOTHBJEHHe HCTOYHHKA HMIYJbCOB, R—CONpOTUB-
JeHue uHTerpupymowei uenu, C, —eMKOCTb HHTErpHpYIOLIeH IenH
(HaKomHUTeJbHAst €MKOCTb), KR, —CONPOTHBJEHHE LeNH, Harpy-
x)amwoueit eMkoctb Gy,

Ec/l4 ¢ HCTOYHHMKA NOCTYNaeT peryJ/sipHasi Moc/aefA0BaTeNbHOCTD
HMIyJIbCOB OAMHAKOBOH aMIVIHTYAB, H300paxeHHas Ha pHc. 2,

12* 179
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TO BCe HHTEPECVIONIHE HAC BeJHYMHBI MOXKHO JerkKo HalfTH. 3ame
HAM cxeMy puc. | 3SKBHBaJEeHTHOH CXeMOil pHC. 3, Tie:

. R, __(RARR, |
Uy= Uy R.+R+R,’ R, R,+R+R, ()

B paccmatpuBaeMoM ciydyae (HaKOMJIEHHe HMIYJbCOB)  JAOJKHBI
BBITOJHATBCS YCJIOBHUA:

T T
‘C’ ’Ep
rape: <, — HNOCTOAHHAas BpeMeHH 3apaaa €MKOCTH Cnv
Tp — OOCTOsIHHAaA BPEMEHH paspsanga €MKOCTH C,,.

b oue
LI t 2 3 n-1 n n+l
; ] Al [
U [, LYy
V., ;%’T‘T
U vl Y Uy " Uq’mn
0 e | t
—°I'[,,J""—TL,, X

Puc. 2 PeryispHas mocnefoBaTensHOCTh UMIYJILCOB Ha BXOJe HHTErpaTopa.

Tak xak LenH 3apana H paspana eMkoctd C, OJHHAKOBH, TO
13=‘tp :Rs-Cu. (3)
[Ipn BuimonHenuu ycaoBHs (1) MOXHO CUHTATh, YTO 3apsiKa eM-
KOCTH BO BpeMsl JEHCTBUS UMIyJIbCA T, H Pa3psl ee B TeueHHe
naysm T, NPOHCXOJAT NO AHHEeHHOMY 3akoHy. [lorpemsocTs npu
3aMeHe 3KCIMOHEHIMAaJbHOIO 3aKOHAa H3MeHe-
HHS HAODSXKEHHUS JHMHEHHHIM He IIpeBH-
maer 0%, npH BHIOOAHEHHH  YCJAOBHI

<02, <02

T3 T,

. 0 “
Puc. 3. Cxewa same. M 5%/, mpH BHUIOJHEHHH YCIOBHi

IeHHs HATErparopa, - T
NpeNCTaBACHHOrO  Ha £ <0,1, 2.L0,1.
puc. 1. T3 p

Paccmarpupast yCTaHOBHBUIMEICS PEXKUM H YUHTHIBAS CKa3aH-
Hoe Bblule, WMeem (pHC. 2):

Unycm = Uyem + ( ycm) ;: ’ ) (4)
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Vn yem = [ Uycm + (U;‘_ Uycm) i"‘;] ( - i) (5)

Orkyna:

Un yem + Vnyrm
Uy‘,m = 3 B3

_ [uym+(u;—uy;,,,) ] -2) _ ©)

Paspeulas moJiyueHHOe ypaBHEHHe OTHOCHTENBHO Uyem ¥ TpE-
HeGperas wieHaMH BTOPOTO MOPsAKA MaJIOCTH, TMOJYIHM:

U — Uyt Ugu . ﬁ

m = - ]

e tutta T, Q

(7

T
rie Q= T: — CKBAaXHOCTb HMIYJbCOB.

VuutsiBas BepaxeHde ms U'y, nomyuum dopmysy Mis K03(-
¢uuMeHTa Tepejayd HHTErpaTtopa ¢ NPOCTOH  UHTErpupyromiei
uenbio RC:

Kee =0, = R¥R¥R. T ®)
CooTHolIeHHe (8) MOXKHO JIErKo MOJMY4HTb U U3 (PH3UYECKHX CO-
oGpaj<eHHil, IPUHSB BO BHHMaHHE, YTO YCTAHOBHBILEECS 3HaUC-
Hue HanpsikeHus Uy, AO/DKHO COBNAAATh (nns caydast JHHeH-
Holl uHTerpupylomel nemn RC) co sHaueHueM IIOCTOSTHHOII COCTaB-
JSIOILell MMITYJIBCOB Ha BXOJE HHTErparopa.

BesnunHa NMyJabCalld Ha BHIXOJe HHTETPUPYIOLIel Ueliy onpe-
JeJIsieTCsl U3 COOTHOLIEHHS:

U U, T { 8

Un yem — Vayem [ yem + (U — Uyem) 213]

T3
AU, = . = 5 T,

IMpunsp Bo BHUMaHHe (8)  mpeHeGperas YJICHOM BTOPOrO MOpFA-
Ka MaJIOCTH, MOJIyYHM:

Uy T,

AUy =o'+ 5= Up Koo * 5 (10)

CyleCTBEeHHBIM HEJOCTATKOM —PAcCMOTPEHHOrO —NPOCTeHIlero
YCTPOMCTBA JJISi HAKOIUIEHHS HMIYJbCOB SBJISAETCS TO, YTO OHO
o6/MafaerT OYeHb HH3KHM KO3((HULHEHTOM Mepelaud MpH GOJbLIMX
3HaYeHUAX CKBAaXHOCTH HMIIYJIbCOB.
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DToro HeZOCTaTKa MOXKHO H30eXaTh, NPHMEHHB HEJHHERHYIO
CXeMy HHTerpaTtopa, B KOTOPOH IIOCTOSIHHble BpeMeEHH 3apsifia M
paspsiia eMKOCTH CAeJaHbl pasHbiMM. Jas sToro B cxemy puc. 1
HeoOXOJUMO BBECTH HEJHUHEHHBIH 3JeMeHT, 00Jafalomui BeHTUb-
HBIMH CBOHCTBAMHU (ZHO.I).

Cxema uHTerpaTtopa C HeJHHEHHBIM 3J€MEHTOM IpeACTaBJeHa
Ha puc. 4. OGo3HaueHHs OCTAIOTCST TAKHMH K€, KaK H B CXeMe

R, R
%970 CIDR
HT L]

Puc. 4. DkBuBaleHTHasd cxeMa MH1E pa-
TOpa C HCAMHEHHBIM 3JEMEHTON.

puc. 1.
K cxeme puc. 4 MOXKHO CBEeCTH H IpYyrue, GoJiee CJOKHBIE CXe-

Mbl HHTErpaTopos.
Hast oGmHocTH OyeM CUHTATb, YTO BEHTHJAbL O6/agaerT Kpo-
Me MPOBOJMMOCTH B IIPSIMOM HAMpPAaBJEHHH TAKXe NPOBOJHMOCTBIO

i

7
tgox,=~—— R,
{ R,

X, Xy u L‘ Rp I In

Puc. 5. Hneaausuponaunnas Puc. 6. Cxema samemeHus
XapaKTePHCTHKA BEHTHJA. HHTErpaTopa, NpPenCTaBlAEH-
HOTO Ha pHc. 4.

4 B oOpaTHom HanpaBieHud. [1ycThb XapaKTepHCTHKA TaKOro BeH-
TSl ONHUCHIBAETCS C IIOMOLLbIO JIHHEHHO-JIOMaHO} anmpoKCuMa-
MM, H300pa)KeHHOH Ha pHc. 5.

Hajizem oCHOBHble COOTHOLUEHHSI, XapaKTepH3YIOLIHe pabory
TAKOH CXeMbl NPH HAKOMJIEHHH UMIY./bcoB. Jiisg yao6era aHauu-
3a cxeMy pHC. 4 3aMeHHM 3KBUBAJEHTHOH CXeMo# puc. 6, rie:

: R
=, —
o ® R,AR+R,’ (11)
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_(_Riz+R) R, . R = (Rz‘HR+R06p)Rn
R4AR+R,' 7 R+R+Rugp+R,

[lockoabKy JAasi peanbHbX yca0BHH R,, < R-+ R, TO npu
nepecueTe CXeMbH pHC. 4 K CXxeMe pHC. 6 OHO HE YUHTH-
BaJIOCh.

Takum o6pasoM, B 3KBHBAaJEeHTHOH cxeme puc. 6 poab
BEHTHJS CBOAUTCH K HIeaJbHOMY IIepeKJYaTesio, OCylle-
CTBAAIIEMY KOMMYTaUMI0 LeNned paspsja M 3apsala eMKo-
¢ctu C, B COOTBETCTBHH C IOJSPHOCTbIO HMIYyJbCOB Ha BXO-
ge HuuHTerparopa. OnpepesuM 3HAUGHHS HANPSXKEHMH 4, H
v, Ba emkoctd C, mocjie n-uMnyabcoB. [lpu 3TOM ycioBHs
(2) cunTaeM cnpaBeNJHBLIMM H B paccMaTpHBaeMoOM cJayuae.

3a BpeMsi nepBoro HMnyJbca eMkocTb C, 3apsxkaercs ¢
DOCTOSSHHOM BPEMEHH t, A0 HANpPSKEHHs «&,, PABHOTO

“u

ulzu(;(l—»e Ta)zu‘;l’i (13)
T3

3a Bpems nepBoii nayss emkocTtb C, paspsxaercs ¢ 1no-

CTOSIHHO# BPEMEHH T, LO HaNpsKEHHH U, PABHOTO

R,— (12)

“n

—ue P _ S\t~
v, =u,e 1~u,(1 :,,) U, Ta( 1p>. (14)
O603HauHB
Jn g, ( —2"—)=b (15)
Ty Tp

M 3amucbiBasi BbIpaKeHUs [JIs1 HAMPSXKEHHs U Mocje Kaxkaoro Io-
cJaeayrouero MMiyJbca, IOJIYYHM

uy=Usa (1 +b(1—a),
uy=Uja {1 +b(1—a)+ [b (1 —a)]}

--------------- .

.......... . . . R T, O
Herpyano BHaeTb, YTo HANpsiXKeHHe B KOHIE Nn-To HMMyJbca 6y-
JeT paBHO:
n n
uy=U, Y, alb(1 —a)]*-1 = U, Y, agt. (16)
k=1 kel

[TocneaHee BHIpa)KeHHe MpeACTaBJsAeT COOOH CyMMy #-CJIaraeMbiX
IeOMeTPHUECKOH POTPECCHH, TAe a—IepBhiil YJleH, a §=b (1—a)—
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3HameHaTeJb 3Toli nporpeccud. M3BecTHo, 4To CymMMy reoMerp-
YeCKO# IIPOrpeccHu MOXHO IPeJACTaBHTb B BHJE:
a(g®"—1) , a{l—[b(1—a)"}

ty = Uy ———=Uy —1—pi—a — (17)

Hmess B BUAY NpHHATble 0GO3HAUEHHsT W TPOHU3BEJsl  HECJIOXKHbBIR
npeo6pa3oBaHUs, TOMYUHM:

ey,

|
u, = U,

Bripaxcenue aas v, OTAHYAETC OT, K, TOJbKO KO3 bHLHEH-

TOoM b, TO ecThb
(1‘%){1 —Kl ‘:_:)(1 _ i”_} (19)

A B

o Tu Tp

Up=b-1u,=U,

B yCTaHOBHBIIEMCS PEXKHME, TO €CTb IPH 72— OO

(1302~

H, CJIeLOBaTEJIbLHO,

U, yem = Ly % ’ (20)
W T Tp
() n
vn = » (l— Tp) (21)
yem Tn T Tn
1+ —
T, Ty Tp

OTC}O,Lla BeJMUYHHA CpeJHEero YCTAHOBHBIICIOCH HAIPSAMXKEHHS Ha
€MKOCTH paBHa:

Tn
14
Unyem + Vp yem ’ 2t
Versen = 2 = w @
+ Tp Ty Tp
184

Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3

Vaurwipas ycaosue (2), MOKHO CUHTaTh, YTO
U
Ut‘ﬂ yem — T T,

14 -2 =

Ty ‘Ep

(23)

[TockoabKy

Tu Tu

th _ To— '—"Q'_‘
— ’

T
rae Q— CKBaXHOCTb HMIYJbCOB, H 0603HauuB =y, M0JIy-
P
yuM ¢ yuerom (11):

R, Uy
— . ) 24
Upyen= R T RTR:  141(Q -1 (24)

[IpunrMasi BO BHHMaHHe, 4YTO
RM RS —_ R3

RTRTRy,  RAR  Roxx'

rae R, x — CONPOTHBIEHHE 3aps/IHOM ey AJia cJydasi, Korid R,
OTCYTCTBYeT (XOJIOCTOH X0A), MOJyYuM BbipaxKeHHe AJIA k03 du-
[MeHTa Iepefaud (HAKOIJIEHHsS) HHTErparopa B yCTAHOBHBLUIEM-
Cfl peXHME:

Ky Lepm R : (25)

e Uo T Ryxx 14+y(@Q@—1 °

BeJHUHHA MAaKCHMAaJIbHOTO HAIpsiKEHHSA myJbcalyii Ha EeMKOCTH
C, B yCTQHOBHBLIEMCH DE€XHME Gymer paBHa:

_In_
Upyem— Vayem . 2"p [
] — = . = B
AU, 3 U0 1+_f£ < ep yem 2,
T,
uau ¢ yuetoM (25):
R 1 T T
AU, = U, 2. A =UyK, > 26
n  R,xe 147(Q—1 21, 0Nu %, (26)

[NpoaHa/u3upyem TNOJydeHHble COOTHOUICHHH. [lycts cormpo-
THBJIeHHe R, BEJUKO, W BBIIOJHACTCH YCJIOBHE:

R+R o1, (27)

R
B satoM cayuae R,= R, ., H TOTAA

K,— (28)

1
1+1@—1 °
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Econ nposonmvocts sentuis B 0OpaTHOM HAmpasAeHUu OTCyT-
CTBYyeT MM OJH3Ka K HYJT0 (R, == 001, TO Besnuung Y [npu BH-
MOTHCHUN yeaoBua (27)] mana, n Kospduuuent nepejayy UHTer-
patopa OJM30K K ejuHHUILe,

B mpaxrhueckux cayuasix Bemosnuth ycaosue (27) He Bcer-
A2 BOSMOXHO, TaK KaK CONPOTHBJeHHe R, He MOXKeT GbiTh B3s-
TO CKOJIb yrofiHo OOMBUIMM; ¢ APYTofi CTOPOHBI, BCJIHYHHA CoInpo-
THBJIEHUsI R ONpEJeNseTcss HeOOXOAMMBIM BpPeMeHeM HAKOMICHHs
H TI0STOMY He BCeria MoxeT GbITb BBIOpaHA CJMIIKOM — MaJiof.
YBennuenne T NPUBOMAT K yMeHblueHHIo K, Hs dopmyn (25) u
(26), kak wacTHbU cayyvaii, npu =1 (4To0 umeer MeCro, Korja
BEHTH/Ib 3aMKHYT HaKOPOTKO M Rup=R,5,~—01 moayuaiores ¢op-
MyJbl (8) u (9) aas HHTErpaTopa ¢ JIHHeHHOI MHTerpupyioulei
uemsio RC.

Beirpeir B kosthduumente Iepefaul, JaBaeMbli HHTErPaTO-
POM, B KOTODOM HCIOJIB3yeTCs HeJTHHEHHBIH 3JeMeHT, mo cpasHe-
HHIO C HHTErpaTopoM, rie MPUMeHeHa NPOCTasi HHTETrPHPYIOLIAs
uenb RC, papen:

B= _Ku _ Q : (29)
Kre 1+y(Q—1)

Us stoit popmyaer Brawo, uto BBIUTDEIII TeM GoJiblle, yeMm
GoJIblile CKBaXHOCTh HMIYJIBCOB ) M YeM MeHbile BenauyuHa 1,
XapaKTEPHU3YIOlIasi OTHOLIEHHE MOCTOSIHHBIX BPEMEHH Iernei 3apsi-
Aa u paspsiga emkocru C,.

[Mepeiinem OMpeNeNeHHIO BPEMEHH YCTAHOBJIEHHS Hanpsxe-
HUA Ha emkoctu C,,.

Beipaxenus (17) u (18) ¢ yuerom Bepaxenuii (20) u (2D
MOXHO NMPEACTABUTL CJEAYIOWMM 06pPasoM:

o=t 1= 22

W=t 1-[(1=2) (-2

Cynras, yro poLecc yCTaHABJHBACTCH INipu u,=09U,, .,
HJIH, 4TO TO Xe camoe, npu v, =0,9 Viyem, 83 (30) uau {31)

NONyYHUM:
[ (1- =) (1— e =o, (32)
T T

3aecChb flyc,,,-—lmc.flo HMHyJIbCOB, MOCTYNHBUIUX HA BXO04 HH-
TErpaTopa 3a BpeMs yCTAHOBACHHSI:

Tyem _ Tyem (33)
Ty + Ty Ty -

ny[mz
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Jlorapudmupys (32) u yunthiBas (33), moxydmm:
2,37,

In (1——”‘—) +1n (1_1"—)
<p T3
FTocK0AbKY BEJIHYHHE —:—"- H 115— MaJsl CPaBHUTEJNbHO C elH-
3
HHUeH, TO, BOCNOJNb3OBABLIKCH Pa3JOXKEHHEM Jorapupma B
paL
3 3
In(l—x)=-— (x—}—f?—-—i—%—{—. ... ); —-1<xg1

(34)

Tycm =

W OCTaBJsis TOMbKO MEPBHIl ujeH pasioxenus (uro npu x < 0,2
LaeT TorpemHoctb He Gosee 10%), mosmyuaem:

2,3T
Tyem= —_ (35)

Ty Tu
‘tp T3
[Ipogenas HeKoTopble NPeOGPA3OBAHHS, HAXOMHM:
2,3,

Tyem = = o\ (36)
1_—-(1_-—)
T Tp
YyuteBasi, uTO
S Loy fa—y
To Q Tp ’
nMeeM
2,37
Tyem = — — ) . 37)
—< —g) -

Il ypo6eTBa MOJb30BAaHHS BhIpAXKEHHE (37) MoxHO nNpeacra-
BHTb B HECKOJIbKHX' BapHaHTaXx:

Ty = —— 2 — 12’3‘301 =23%,B,  (38)
1+ -1 +y@=1
T 3
Tm= ——22 = 20010 934,48, @9
1+7—Q (1—1y) +1(Q@—1)

rie B — BHHrphu, onpeieiseMuil GopmynoH (29).
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M3 nosyueHHBIX COOTHOWICHHIT BHJHO, YTO BpEMs YCTaHOBJe-
HUS B HCTHHEHHOW 1enmu Bcerga GoJblie BpeMeHH YCTAHOBJIEHHUST B
JIHHEHHOH 1enH ¢ MOCTOSHHOMN BpeMeHH, DpaBHOH T,;, M BCerga
MCHbIIC BPEMEHHM YCTAHOBJEHHS B JIMHEHHOH UEMU ¢ TOCTOSHHOM
BpeMEHH T,. Ecau nocregosartesbrocTs UMIIYJbCOB HUMEET KOHeu-
HYIO IUIHTeNbHOCTb 1> 7, ., TO mOCHE ee MpeKpalleHHs eMKOCTD
Cu paspsiKaetcst ¢ IOCTOSHHOH BpeMeHH 1, . OTHOlICHHEe Bpeme-
HH Daspsila €MKOCTH K BDEMEHH YCTAHOBJIEHHsS HANpsKeHus HA
Hell XapaKTepuU3yeT 3aTsrUBaHHe HANpPSKEHUsT Ha HHTerpatope
[T0CJIe TIPEKPALIeHHST 1I0CJAEA0BATENbHOCTH UMMYJIbCOB HA HEM:

2,37 1
a4
M= = . 40

Tyem 1B ( )
Takum o6pasom, ¢ Touku 3penus YCTAHOBJICHHS HAaMpSKEHUsT HH-
TErpaTop MOXeT ObiTh 3aMeHEH JHHeHHOH wuenblo ¢ MOCTOSHHOMN
BPEMEHH:

Tag =Ty * B,

d € TOYKH 3pEHHsI Claja YCTAHOBUBLIErOCs HATNPSKEHHS JHHEH-
HOH LEMbIo C NOCTOSIHHOH BPeMeHH:

sp = Tp.

Us dopmynsr (38) caeayer, uro BpeMsl YCTAHOBJICHHS B HeJHHeH-
HOH LENH yBEJHUMBAETCS 110 CPABHEHHIO C BpeMeHeM YCTaHOBJIe-
HHSt B JIMHEHHON uLenu, umelowiel [IOCTOSTHHYIO BPEMEHH T, BO
CTOJIbKO K€ pas, BO CKOJIBKO Pa3 BO3PACTAET BLIUTPHIUI B K03 du-
LHEHTe Hepefayu.

HecMorps wa caenannbie gonyuienns OpH aHaJu3e H3JI0MXKeH-
HBIX BBIIIE BONPOCOB, IOJYYeHHBle PACYETHBIE COOTHOILICHHS X0po-
IO TOATBEPAKAAIOTCA IKCIEPUMEHTAIBHO.

Heo6xoaumo ormeruts, uro HEKOTOpble Pe3yJ/bTaThl, MOJyYeH-
Hble BbIlE, GJU3KM K pe3y/bTaTam, OnyG/IMKOBaHHBIM B pabore
[2], mocBsmeHHON BOMpOCam paGOTBI OrpAHHYUTEBHBIX KACKAIOB.

JTUTEPATYPA

I.T. Kopu u T. Kopu, OVIEKTPOHHBIC — MOeJHpYIOLLHC ycTpoiicTBa,
HMsx-o unocrpannoi Jureparypsl, Mocksa, 1955,

2. U 1L Crenmanenko, K pacuety orpaHUUHMTCJbHBEIX KacKajoB, C6op-
HHK cTartedl noa pex. npog. I'. A. Tarynosa, Mawrus, 1955,
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HEKOTOPBIE CBOMCTBA HIEAJIbHOTO NMPUEMHHKA
CHUTHAJIOB C ABYMSI JHCKPETHbIMH 3HAYEHHSIMH

Kand. texn. nayx 1. H. Ilenun.

IpueM cCUrHAJOB IIPH HAJHYHH (JIIOKTYalHOHHBIX TIOMEX MOMXKET
NPHBOAUTD K IIOSIBJIEHHIO omu6ok. [TocKOJIbKY (WIIOKTYaI{MOHHAs
noMexa IpeacTaBiser co0oH cay4aliHbBli Opollece, BeJUYHAHA 3THX
OIINBGOK OlLEHUBAETCS HX BEPOSTHOCTBHIO.

[pueMHHK, M3BJIEKAOIHA HAWJIYULIHM obpasoM HHGOPMANUIO
M3 cMeCH CHrHaja ¢ IIYMOM M OGecleuuBaiollyii BCIeACTBHEe STOrO
MUHHMAJbHYIO BePOATHOCTb OLIMGOK, SBJISETCS HeaJbHBIM. JIio6oe
yCOBEPILIEHCTBOBAHUE PeaJbHOrO MpHEMHHMKA  He MOXKEeT YMeHb-
ILIATH 3TOH BEPOSITHOCTH, TO €CTb BEPOATHOCTD OIIMGOK B peaJbHOM
npueMHUKe Bceraa Goublue, yeM B HACAJbHOM. OnHako, coBep-
LIGHCTBYSI PeajbHbIH TPUeMHHK, MOXKHO CHEJIaTh PasHHIly Mexny
YKa3aHHBIMH BEPOATHOCTSMH OINOOK MaJIoH.

JIsisi yCTIelIHOro PelleHus TOH 3a4aud HyxKHO 3HATDH CBOHCTBA
WleaJIbHOrO NMpHEMHHKA.

B 3TOil cTaThe BHICHSIOTCS HEKOTOpbIE CBOWCTBA TAKOIO INPH-
eMHHKa JJs CJyYas CHTHAJOB € ABYMsI JUCKDETHBIMHA 3HAUCHHIMH.

B paGore B. A. KoreqbHukoBa IMOKa3aHo, 4TO IpH IIPUEME
CHrHAJIOB, WMEIOIIUX J(BAa NUCKPETHBIX 3HAUeHWs, ¥ NpH HaJHIHA
(JIIOKTyaUMOHHBIX TIOMEX BEPOATHOCTDH OLINBGOYHOr0 BOCIPOU3BE-
nenusi curaana Sy(f), BMeCTO (HDAKTHIECKH UMEIOLIEro MECTO CHT-
nazaa S)(f), onpenessieTcss COOTHOLIEHAEM:

P(S,(t) BwmecTO S, ()] =V (a91), ey
rie:

V(x)= 7127 S e °dz,

X

P

1
Sy
ay=a+ o~ In—p—,

Ss

—~

TL‘
2

0= o [ 1SS0 at.
[ T,
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B atux dopmyaax:

s M Ps, — anpuopHble BepoSTHOCTH [0OsBJICHHS CHIMHaJa co
3HavennaMu Si(f) u Sy(f) B HHTepBase Bpemenyu T,, XxapaxTepu-
SYlOLlHe COCTOSHME 3HAHHA O HaJHUMM CHTHAJA nepen TIpHEMOM;

0o — YAGJIbHBIA LIYM Ha BXOJC IIPHEMHHKA.

HasoBem Beposthocts, BLIDAXKAEGMYIO COOTHOLIeHHeM (1), Be-
POSATHOCTBIO OIIHOKH NEPBOTO POJA U OGO3HAYHM ee yepes fr.

BeposTthocTs TOrO, YTO pyH HaJMMYUM curHana Sp(f) npueMHux
OWHOGOYHO BOCIPOU3BENET CHTHAJ S1(?), Bblpaxaercss bopMy.ioi:

PIS;(t) smecto S, ()] =V (a,y) (@)
rpe
1 Py
Qg =0a -+ e In —P—’— .

$i
Hasosem sty Beposrtaocts BEPOATHOCTBIO OWIKOKH BTOPOrQ
poxa u o6osHauum ee uepes By.

[ns pacueroB BeposTHOCTElH OWHE0K B u Bu dysxuuio V(x)
YAOOHO NpencTaBHTb B BHIE:

V(x)=0,5—®(x), (3)

rae
x z?

D (x) = —}/1? j e ‘dz— HHTETPaJ BEPOSTHOCTH.
(4]

C yueroM cooTHOMIEHNs (3) BBIpaxeHus aas BepOSATHOCTEN
OLIMGOK NEPBOTO M BTOPOrG POAA HMEIOT BHJ:

Br=0,5— D (ay), 4)
Biu=0,5 — @ (ay,). (9)

PaccMotpum cBodicTBa dynKuui 2y, H a;,. O603HaYHB OTHOLIEHHE
ANPHOPHHIX BEPOSITHOCTEH

i (6)
Ps, ™
BLIDQKEHHA NS 0y M 4, MOXKHO OPEACTABHTL B creaymouem
BHIE:
1
Ay =0+ —;— In§, (7)
1 N 8
a“:a‘—‘—ern\. ()
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B 3aBHCHMOCTH OT BeJHUHHH & Xapakrep u3MeHeHns GyHKuui
@y, H 0y, OyIET pasnHyHHIM. PacCMOTpUM 3TH Cay4aH:

1. ¢<1, 10 ectb Ps, < Py, .

Herpynno y6enuTsCs, 4TO B 3TOM caydyae (QYHKIMS iz TOJIOKH-
TeJIbHA IIPH BCEX 3HAUeHHUsIX ¢ U IIPH HEKOTOPpOM H3 ‘HAX HMeeT

munumyM. UccnenoBanne (8) Ha MHHMMyM naer c/elyloulee 3Ha-
YyeHHe 4J1d a:

_
2= tppum=/ 0510 ©)
B cOOTBeTCTBUHU ¢ 3TUM MHHHMAaJbHOe 3Ha4YeHHEe di2 paBHO:
o 1
g =/ 210~ (10)

Hanuune MHaHMyMa (QYHKIHH o, CBUAETEAbCTBYET O TOM, 4TO
BEPOATHOCTb OMIKGOK BTOPOro poAa B HAEANbHOM OPHEMHHKE
HMeeT MaKCHMyM IIPH & = Oy ,up.

B orauune oT GYHKUHH &, QYHKUHS &, SBIAETCS MOBOTOH-
HO BO3pACTAKIIEH H MPH 3HAUEHHH & = Oypyy, NEPEXOJUT 4HEPE3
HyAb. MOHOTOHHOCTB (QYHKUHH @, O3HauaeT, 4TO BEPOATHOCTH
owx60K NEpPBOro poja C yBEeJHYEHHEM o NALAET.

3amernm, uto mpy £<1 Ans M060ro 3HayeHHsd & BHOONHACTCSH
HEpPaBEHCTBO Gy < Gyp ¥, CJAA0BATENBHO,

B1 > Bu. (11)

2. t>1, 10 ectb Ps, > Ps,.

B 35TOM cayuae BCE CKA3aHHOE BHIIIE OCTAETCH CMPaBEIJIHBLIM,
¢ TOH JMIMb pasHULEH, YTO CBOHCTBA, OTHOCHBIIHECH K &z, TE-
nepb HYXHO OTHECTH K &;, H Ha0G6OPOT.

[pu &€ > 1 aas mo60ro o BEIMOJHAETCH HEPABEHCTBO gy > &g
H, C/eI0BaTeNbHO,

B < Bu. (12)
3. t=1, 1o ectb Py, = Ps,.
B stoM caydae a,, = a;, =0 H, CJAEIOBaTEJBLHO,
' Bi=Bu=05—@(x). (13)

Ha puc. 1 opusenenbi rpaduku 3aBHCHMOCTEH a;, H 0oy OT
BEJIMYMHB « NPH pasHbix 3Havenusx §(E <1), a Ha puc. 2 coor-
BETCTBYIOLIHE MM 3aBHCHMOCTH BEpOATHOCTEH OMHOGOK P M B .
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Hs paccmorpenns kpusmix puc. 1 u 2 CJAENYeT, YTO NPH YMEHb-
LIEHHH BEAHYHHH { (IPH a == const) BepOATHOCTb OLIMGKH poaa
Bi Bospacraer, a Broporo poaa Bn magaer.

Qppr Oy

7
e
a'n - -
/t.a" //

‘//rlm P /

\ Pz

A\~

N

N 7l

’ // 1 2 3 4 o
é//

ST P e

2
£=0,1
3 £=025
‘ £=05
5 % :
6 !
Ty oy,

Puc. 1. 3aBucuMOCTb ajy M a5, OT BeAHUMHM a npH pas-
HbiX 3HaueHuax & (ITyHKTHpHO@ AuHMEeHl NOKa3aHO Teo-
METPHYECKOE MECTO TOYEK MHHHMYMA agq).

C yBennuenuem o pasHHUa MeXIy BEPOSTHOCTAMM ONIHGOK
81 u By yMmeHnbmaercs.
3Has BEpPOATHOCTH OWHGOK 3 M By, MOXHO HaiiTH BEpOSAT-
HOCTb MCKAXEHHH NMPHHHMAEMbIX CHCHAJNOB, KOTOPAas BhPaaercs
CAENYIOUIHM COOTHOLIEHHEM:
Pm‘/{:P\'l - Bk Ps, - B (14)

[Tpunss BOo BHMMaHue, uro B HHTepBade T, NOJHAs BEPOSIT-
HOCTb CUTHaJIa PaBHa eQMHHIE, TO eCThb

Py, + P, =1, (15)
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yuutbiBasi (6) H IpojesiaB HeCJOXKHbIe npeoGpasoBasus, NONTYyYUM:

: 1 Bi — B
Pum:p:lﬂ(l_'l—_*'_'?-—l—gl—"') (16)
HAH
¢ B B —B
Puc~~—~3"(1+m'a—fy—'—sr"‘)- (17)
FrdPe
0 \
d \ — Hpubse p,
\ -——= Kpliboie py
68 -—- [eomemp. Mecmo
\ \ \ MORCUMYMOS npubsix fiy
07 \ \
0,6 \
NN
NGEANAA
04 S N
: - =0.1
\ N\ ’\ \\( 4025
0,3 - "\
NS
02 \ RS
(RSN S
o1 < N s S ~=<
P S iy o5 2 .
' 05 1 5. 2 2,5 .

PKc. 2. 3aBHCHMOCTb BepOATHOCTeH OWHOOK 3 M 3y OT BEAHUHHb o NpH

pasabix 3navenusx & (CHAOMHHMU AHHHUAMH NOKA3AHbI omu6ku Py, NyHK-
THpHWMH — By, LLITPHX-TyHKTHPHAA NHHHSA — reOMETpUteckoe MECTO MHHH-
MyMOB KPHBBIX BEpOATHOCTei omuGoK B)-

Bupaxenus (16) u (17) no3so/10T BHACHHTD BAHAHME BEPOAT-
socTelt omnbok B; ¥ Bu Ha O6ILYI0 BEPOATHOCTD HCKAXKEHHA P,
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[ycrs € <1, Toraa 8 > By u BTOpHE Y/IeHH B CKOGKaxX BHI-
paxenus (16) u (17) Bceraa noMOKUTENbHY, nostomy B (16) B
BCErla yMHOXAETCH Ha BENHYHHY, MEHbLUIYIO eAMHUUH, a B (17)
Bu— ma Bemmunmy, 6oabIIYIO eXMHHIEL

‘.’sr'ﬂr
Fe Py
05 I

505 — fipusie , p,

%/ =025 = ==Kputsie £, py
>

005

ao1

0005

o

0 05 40 15 2.0
Puc. 3. 3aBucumoctn BEDOATHOCTEH HCKaXEHHH, O0OYCAOBAEHHBIX

OWUGKaMH §; H 3y, OT BEIHUHHK a npu pasublx 3HavenHsx & (Cnaow-
HBIMH JIHHUSIMH NOKA3aHB BEPOSTHOCTH HCKAXKEHHR 38 CueT B;, myHk-
THPHRIMH — 3a cuer fy).

CaenoBatenbHo, BIHAHHE BepoATHOCTH ownbok 8; npu <1
Ha O6lLYI0 BEPOATHOCTb HCKAXEHHI B HIealbHOM DpHEeMHHKe
CKA3BIBACTCS CHAbHEE, YEM BJHSHHE BEPOATHOCTH OLIHOOK Bu. Ins
HAMOCTPALMHY 3TOTO MOJOXEHHS HAa PHC. 3 NpencTaB/eHH nepBoe
M BTOpOe cnaraemule Bbipaxenus (14) B QyHKUHH BenHUHHN o
AN pasubiX 3HayeHmii §. [lepsoe caaraemoe XapaKTepH3yeT BJIH-
anue Bi, BTOpOe — BaMAHHE P Ha 001yi0 BEPOATHOCTb HCKaxe-
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ugh. [aa cnysas § > 1 xaptuda Oyxner o6GpaTHO#, B 3TOM Carydae

6oJaee CUMBHO 6y11eT OpoABAATHCSA BJHNSHHE BEPOSITHOCTH OIIH-
60K Bu.

an CO3JlaHuu pPeaJibHOro npueMHHUKa ueJIecoo6pa3Ho YUUTHI-
BaTb yKa3aHHble BHIIE CBOMCTBA HJea/bHOrO IPUEMHHKA.

JUTEPATYPA

B. A. Kortenbuukos, Teopus IOTCHUHANbHOH  NOMEXOYCTOHYHBOCTH,
T3, 1956. .

13*

Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3

PYHKUHHU PACNPEIEJIEHUS OrBAIOLILEHA
CYMMAPHOI'O BO3JIEHCTBHUS HEPEIryJSIPHO
MEHSIIOLLETOCSl CUTHAJIA H ®JIIOKTYALLHOHHbBIX
NMOMEX

Kano. rexn. nayx doy. A. E. Bawapunos.

Beenenue

[Tpn HaGmonenuu curnagtos Ha (hoHe GIIOKTYALHOHHBIX mOMeX
BOSHHKAIOT 33/1a4u ONpe/ie/ieHHsl BEPOSTHOCTH OGHADYKeHHst onu-
HOUHLIX CHTHaJIOB [2], MOACYeTa YHCIa BHIGPOCOB, NIPEBOCXOASAIIHX
3alaHHbIA ypoBeHb (3], onpeneseHus 3¢ (eKTHBHOCTH HaKomuTes el
UMIYJIBCHBIX CHIHaM0B [4] u ap.

ITpu stom wneo6xoaumo VUHTBIBATb HEPEryJaspHbli  XapakTep
H3MEHEHHS AMILTATY[bl CUTHAJIA, BBI3BIBAEMBIil VCIOBUSIMH pacnpo-
CTPAHEHHS; BIHSHHEM DaJHOBOJIH, PACCESTHHBIX MECTHBIMH npenMe-
TAMH; HeCTAaOHJIbHOCTBIO MapaMeTposB anmapaTtypel M T. 1.

Peulenne ykasanubix npo6iem 6asupyercs Ha pacuetax ¢ ic-
NOJIb30BaHHEM (YHKUMH Dpaclpesesenns orubanomei CHMIHAJa A
noMex,

B sureparype, oamako, coorHowenus s (byHKLMI pacnpene-
JICHHS CHTHasla W TOMeX TNPH HeCTaGWJIBHOH aMIVINTYAe CHrHaJa
He IDUBENeHH.

B nacrosmeii pa6ore nposomsTes pacuerbl GyHKIMI pacnpe-
AeieHust OrHGaloLlell CHTHAIA U TIOMeXH H ABYX IIepBBEIX MOMEHTOB
ﬂp.rm pacmpelesienns aMIVINTYALI CHPHAJa 10 3akoHaMm Paiica u

eJies.

PyHKUMH pacnpejenenus orubaiouieli CHrHaAa H NOMEXH

Pacemorpum ¢yuxumio pacnpenesenns orubaromieli Hanpsxe-
M5 CyMMbl CHIHAJla W TMOMEXH Ha BBIXOZe (PUJIBTPA BBICOKOH uac-
TOTbl NPHEMHOTO YCTPOHCTBA,
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Curnan orobpakaercsi rApMOHHYECKOH byskiyed ¢ MeLIeHHO
MeHsoLeHc aMIUIHTYI0H:
u.(t)=A(t) sino,t, (1)
rae: A(f) —aMnaaTyAa CHrHana, M3MEHAIOMIAACA NO 3aKOHY CAYy-
‘ yallHOro CTAallMOHAPHOrO MPOIECCa;
w, (A) — OIHOMEDHHA 32KOH pacOpe]eCHHs aMOAMTYAH CHT-
HaJja.
TeoMeTpHUecKH CHTHAJ MOXET GhiTb MpEeACTaBJeH BEKTOpOM He-
peMeHHO# BeJHYMHBEI BpaLlAlOUUMCs C YIJIOBOH CKOPOCTBIO ©*.
JleficTBHe MOMeX OTOOpaxKaerca (JIOKTYalHOHHEIM [IPOLLECCOM,
XapaKTepU3yeMbIM CJTydaiHOMH AMILIATYROR M caydaiiHo# Haso:
Uy, (t) = U sin (o, £+0). 2)

BekTop NOMexH HMeeT MPOEKIHHM Ha OCH KOOpAMHAT B BHIE
CJy4aiiHbIX IIPOILCCOB C HOPMAJBLHEIM 32KOHOM pacnpereeHus.

CucreMa KOODIMHAT BHIOMpaeTcs C OCBHIO abcimce, coBIajga-
jollell ¢ HalpaBJeHHeM BeKTOpa CHpHaJa.

[Mpoiecc cyMMapHOro BOBAEHCTBHA OTOGPAKALTCH BEKTOPOM C

IIPOEKIHUAMH! ‘
Xppu=A) + Xu
yC+w = yw-

OyHKUMHE pacTpeiesieHHs NPOeKIMii BEKTOpa NOMeXH:
xl

2
2am

wm(x)=7§—n—: e ,
w

1
| Wy (J')-—-m e .
Jlauua pe3yJbTHPYIOLIero BeKTOpa (oru6atomiasn)
Rty=V A+ xu® + i (3)

OyHKIMsA PAcTIpefieieRns NPOeKUMH PesyIbTHPYIOUIETO BEKTO-
pa Ha oCb abCIUCC OMpeIesieTcs 3aKOHOM «cBepTKH» [3]:

wc+w(x) = S W, (Z) Wy (X — 2) daz. (4)
[1}

* [Ipu HaJIHYUH JOTMOJHATENbHOK MenJIeRHOH (hasoBOlt MOAYJISUHA CKOPOCTH
BpallleHHst BEKTOpa CHMIHala HEe OCTaeTCs [OCTOSIHHOM, OJHAKO 3TO O6CTOA-
PeNLCTBO HE BAMSET Ha XOJ TOCTeAYIOWHX DacueToB.
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Heymepnas dhynruus pacnpeje/sieHHs: BeKTOpa CHTHAJga U 1o-
Mexu:

WeruX V=, (x)w,(y) (5)
QyHKIUS pacnpenesesus orubarled onpeneauTcs npeobpaso-
BAHHEM IepEeMEeHHbIX:
x=Rcoso,
y=Rsing
C MOCNERYIOIHM UHTerpPUPOBAaHHEM 110 apryMeHTy ¢ B mpejenax
HHTEPBAJIa €ro M3MEeHEHHs, TO ecTb (0= 2m):

2r
WR=R [ w,,,(R ¢ ds. (6)

@ (R) — COOTBETCTBYeT MIOTHOCTH BePOATHOCTH NOTIaJaHHs KOHIA
PE3YJIBTHPYIOLIEr0 BEKTOPA B KOJbIO (R, R+dR).
Ilepsbiit MoMent ¢yHkimy pacnpeesienust orubawolieii

R | Rw(R)dR
0

ONMPEAGISIET MIOCTOSHHYIO COCTABJIAIOLLYIO HaTIpSI)KEeHHUsT Ha BHIXOJE
JIHHEHHOTO JIeTeKTopa.
Bropoit mowment GynxuHn pacnpexesenns

R,=[ Rw(R) dR
0

ONPEleJISIeT NOCTOSHHYIO COCTABJAIONLYIO HanpsxXkeHUs Ha BHIXOJe
KBaJPaTHYHOTO JETeKTOpa.

HanbHeitmue pacuers ILpOU3BOIATCA AJS PacOpeseeHuss aM-
MVIATYABL CHrHala 1o 3akoHam Paiica u Peves.

Pacnpenenenue AMIIHTY Bl 0 3akoHy Paiica

3akon Paiica pacmpenesenms AMIVIATYJBl CHTHAJa OXBATbl-
BACT DAL YACTHBIX CJIy4AEB M IPOABJIsETCS, HampuMep, KOraa CHr-
HaJl B IPHEMHOM YCTPOMHCTBe MpegcTaB/seT coGof CYMMY OCHOB-
HOH BOJIHBI ¥ GOMBIIONO KOJMHYECTBA OTPAXKEHHBIX BOJIH MaJioH
HHTEHCHBHOCTH.

HeiicTsue xaoTHueckuy OTPAXKEHH BBI3BIBAET, PAa3yMeeTCs], f1o-
TOJIHUTEIbHYIO MEAJIEHHYIO (ha3oBYIo MOAYJISILHIO, OAHAKO XON BHI-
YHCJIEHHH TIDH 3TOM He MeHsercs:

A+l
A a2 AA
wl=gre T (LR), )
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fre: A, o, — napaMetpu pacmpeneienus |
I, (2) — dynxuus Beccens MHHMOIO apryMeHTa. A
CYMMapHOT0 BO3-

Oyukys pacnpe/eeHis IPOSKIHH BeKTOPa
JeficTBHs CUTHaja ¥ TIOMeXH Ha OCb CHrHaja:
- 2
2
) e uw dz,

(x—2)*

(8)

—_—

22 Az
(%

e

W, () = S
¢'+m( 1/2“ 93"”‘ P

{ { i KTOpa CHr-
JiBymepHasi QYHKUHMs pacTpesieentis MIPOEKUHUI BEKTOP

HaJsa u IMOMEeXH:
9

2
4y x2+y? 2
e i Sl S S
20, e 29, 2 _..g__ Az i
w (x, y)= 53 ze “e I 7 z,
e 2n % % 0 €
rae
1 1
2 — —_
p=—+—=
% Ot

! el nmpu-
CooTHOLIeHHe /sl (QYHKIHM pacrpefeeHus orubaIoNy )

HuMaer ¢Gopmy:
2
‘:9‘ R* = 2x 2R cose
I A G AT
2
e _Re Mu)ze Io(?—->dzb e ““ dy, (10)
0 c

w(R) = —
2nay, o,
CcoraacHo M3BECTHOMY COOTHOILIIEHUIO [1]
on 2R cOS® .

S‘e “u d«p=lo(zR).

2
%

2n
0

BupaxeHue 14 QyBKIMA pacrnpee/esns oru6alomed moay-

yaeT BHI
_<i3_ _@:) i}
2 20, j‘ -EB Az Rz
i 0L (=) dz. (1)
gy )= ) ()
Cc
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Buqucneﬂne HHTerpana g L _
myay Becepa [1]: para (11) npousbosum, wcmoabsys dop-

_ 8+
e (—ai>

j e ), (at) J,(bt)-£-dt —
2p3

1
0 s

opu Re(v) > —1 y largp| < %.

Moncraenss snavenns apryMeHToB
A
a=j 2 b=j L;; v=0
[4 qla
H yYHTHIBaf, uYTO
lo(2)=1,(—2),

[OyYuM mocne npeo6pasopanmii:

/\"+A(2)
1 - 2 2
WR) = ——— Re 2Ce+ei) [_AR
) £+%Re e “cuw . (12)
[4 w

Onpeneany 3u
ST ayenust 1-ro u 2-ro Momen

MEHTOB J '
HCTIONB3yst M3BeCTHBIe (GopMyp [3]: pacTpecaena,

3 :Oﬁ Rw(RIdR=)/ - (st+a2)e” %{ W(F) +
+¢* [Io("%l>+ll (’;)J}’ (13)

A
2 (c: —f—cil) ’

rae

q:

Has Maaux ortdom cATRAX
eHHH “nowera (< 1) copasexnugo pasno-

XEHHe B pax:

— . ? q, 4
R=V g et (g —f+ ... )
3HayeHue 2-ro MOMEHTA pacupenenenus HMEeeT Buxa:
Ry=A1+2 (a2 o2), (14)
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[Mapamerp pacnpene/IeHHs Ao Moxer 6uTb BHpaxeHn Heped
cpejHee 3HAYeHHe aMIIUTYAB CHTHAJIA (cM., manpumep, [3]) npu-
MeHEeHUeM AaCHMIITOTHYECKONO DPasJIoKeHHs:

A,p:cc]/§<}7—§°7£) [1+4_(_,721—l°_—)f TR ] (15)

npH i:f > 1 noayuaem A, = A,.

PacnpeneneHse aMIJKTYAbI MO 3aKOHY Peaes

PesteeBcKuii 3aKOH NPeACTABJsiT YaCTHBIH CJayyai 3aKoHa
Pafica, oAHaKO OH HMeeT M CaMOCTOfITeJbHOEe 3HaueHHE.

PesleeBcKMi 3aKOH paclpefeeHdsi aMIVIATYIbl IIPOABJAETCH,
HallpuMep, KOrJa CHIHaJ B MPHeMHHKe BOSHHKACT Kak cyMMa
GOBIIIONO KOJHYECTBA KOTEDEHTHBIX COCTaBJ/AIOIIMX TIPHMEPHO
OHHAKOBO# HHTEHCHBHOCTH, HMEIOLINX cayuaifiHble  (asoBble
CABHTH.

dopmyna Penes umeer BHAI:

| >
%o

w,(A)="2; e . (16)

1

LY

Cootrowense (16) monydaercs u3 (7) mpu Ao=0.
dyHKuya pacnpejlelienus. OrROaloNIel COTIACHO COOTHOLLeHUH

6 16):
( ) H ( ) R gt 2 ZR cose
— T = _ZF 43 '_;2
w(R):————Q—!—;——Re %, g'ze z dzse w de, (17)
2nay, oy, \
0 0
rae 1 1
2 — —_—
p - c: + 5344.

Hﬂrerpuponalmei 0O apryMeHTy @ AaeT:
R

1 B A
WR)=—5— Re '“Sze I\ =) dz (18)
¢ Tu

"
0

Wcnonp3ys MHTErpajsbHOE PaBEHCTBO:

al

T 242 1 e
St-e"‘” o (at) dt= 5 e,
0
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flonydaem:

w(R) =

kd
' 12 Re_ 2 (2,407 (19)
S+

Cootroutenne (19), pasymeercs, MOXKeT OBITb IOJYYEHO H3
Gopmyast (12) npu Ae=0.

Hrak, dynkuus pacnpesenenus orubamomei npu PeseeBckoM
3dKOHe paclpejfesleHHsi aMIVIHTYAbl CHIHaJa TaKiKe [TOAYHHSETCS
3axkoHy Peues.

3HaueHus 1-ro u 2-ro MOMeHTOB pacnpejeseHuss HMEIOT BUJ:

R=V %5 VaTa, (20)
R, =2 (2 +a2) 1)

Haa yno6erBa  paceMoTpeHus Gopmyasl nas ¢yHKuME pac-
npeneseHud o~m‘6a}omeﬁ H MOMEHTOB IIpUBedeHbl B Tafﬁ.HI/IIDe.

B tperbeil crpoxe Tabmuis mis CPaBHEHHSI TIpUBEIEHBLI H3-
BECTHbIE H3 JIMTEPaTyphl [2] COOTHOIEHHst A1 orubalomeli CHr-
HaJla ¥ NoMexHu A8 CUDPHaJa ITOCTOSTHHOTO YpOBHSI.

OrHotuen CHIHanAa ) N o
‘ He = iexn XaPAaKTePU3YeTCs OTHOLIEHHeM cpejeit
MOMIHOCTH CHrHaJda K AUCIEDCHH TIOMEXH:
¢ A3
_— = 22
1= 2t (22)

‘2=§ Arw, (A)dA.

CpaBHHUTEIbHbIE XAPAKTEPHCTHKH

Paccmotpenne cooTHomlennii  gus GyHKOME  pacnpenesieHus
oru6alollell CHIHAala M IOMeXH [OKa3blBAET, UTO pacnpeyjie/enne
orubaroueil B pacCMOTPEHHBIX CJayqasix NIOBTOPSAET XapakTep pac-
npeJesieHds aMIIATYABl CHTHAJA.

B cayuae pacnpenesennst aMIvinTyasl curaaga 1o 3axoHy Paii-
ca QyHKUUS pachpeleseHus orubaloliei noxo6Ha pacrnpeneeHHIO
Oru6alolleil CyMMBbl CHPHAJIA NOCTOSHHONO YPOBHS H HOPMAaJIbHBIX
(hIIOKTYAIHOHHBIX [TOMeX M OTJIHYAETCS BEeJHUHHON JHCIIePCHH.

Hantble TaGAMLbI TOKA3BIBAIOT 3aBHCHMOCTb BeJHYMH nepBoro
H BTOPOr0 MOMCHTOB OT XapakTepa 3aKOHa paclpejle/eHHs aMILIH-

CHTHan
TyAbl CHIHaJa NPH OJUHAKOBLIX OTHOLUEHUSIX omexn
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Tabauya.
3ak08 pacnpeneneHus aMIAUTYAB Pynkuun pacnpenenenis orubawoumei epBHil MOMEHT pacmpenieneHHs Bropo# MomeHT
pacnpeieneHus
CHrHaza CHIH2Ja U NOMEexXH oruGatouei orubaiouei
3akoHn Pafica
At A2
A T T o2 AsA R 4 A2 — B 2
‘wc(A)=sTe ¢ 10(7) R ——2.—3 AR ng-l/_;»[/cgﬁ-ci <1+__2A°—?__) .
c ¢ WR)=—5 e 2(s,+ o) (= 0 \ 4 (o + o;) Ry= Ag+2(qg+g’;’”)
s+, o2 4 o2
A [ w ) r
App ~ Ay npu Tt'>>1 npH 0 <1
2
_ 237,
At = A% 252
3akoH Peses
A2 R B _ VI 3 _
A —'20__2 R - 2(82+°2) Ry = 2 Vcc—'—czu R2=2(03+0'i¢)
W (A)= e ¢ wR)=—F55¢ e Tu '
% %ot %u = 1 a2 Ro—of2
= R‘Z=V—2—°W (1+T—§i+---) R9=2<";‘4§p +°?u)
Aepp= V_Q— S Al = 2::3 S
CHIHal noCTOSWHOro ypoBms R+ 4, T VA Az R, 2 1247
i R = 252 Ap R Ry=, 7w 14 > R’aAcp'i'aw
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K OLHEHKE OWMHWBOK 3AMUCH B TEJEMETPHUYECKUX
CACTEMAX. NOBBILIEHUE KAYECTBA 3ANMUCH
METOJAOM OCTAHOBKH JIYYA

Huw. A. M. Ksecmos-Hadees.

3a noc/ieHAe roabl BO MHOTHX OTPAc/sX HapOJIHOTO XO3sHCTBA
CCCP Bce wame u yalle CTald NPUMEHATBCS PasJuuHble Telle-
METPHYECKHEe CHCTeMbl, TIO3BOJISIOLLHMe HaO/IONATh M 3alHCHIBATH
Ha PacCTOSTHUH BCEBO3MOXKHBIE CHDHAJBI, NapaMeTphl. BhIXoxHble
YCTPOHCTBA 3TUX CHCTeM, KaK NPABWJIO, COMEPIKAT OAHY MJIM Ho-
CKOJIbKO 3JIEKTPOHHO-JIY4eBBIX TPYOGOK, C KDAHOB KOTODBIX CHIHA-
JIbl 3aNUCBIBAIOTC Ha (DOTOINIGHKY H 3aTeM DacIiidypOBLIBAIOTCH.
Hewndpposka ¢ npuMeHeHHeM GOJBILIONO ONTHYECKOTo YBEJHUEHHS
¢oTorpaMM IpeIbABJSET BHICOKMe TPeOOBaHUS K KauecTBy ¢oTo-
3aIMHUCH.

Kak n3secTHO, 6e301IHGONHO NEPenaBaTh H (GUKCHPOBATH CAT-
Ha/lbl NPaKTHYECKH HEBO3MOXHO. B Inpollecce nepemaud curma.t
HCKaXKaeTCsl KaK 3JeKTPHUYECKUM TPAKTOM, TaK M 3JIEKTPOHHO-JIY-
UeBOI TPYOKOH 3a CUeT KOHEUHBIX Pa3MePoB NHINYILETO INATHA
(Tax HasbiBaeMble amepTypHble HCKaxKeHus). [IpHueM BbICOKas
paspelralolias crnocoGHOCTb PAAUOTPAKTA TEJEMETPHUECKON CHCTEe-
Mbl MOXKeT OBITh CBelleHa Ha HeT anepPTYPHBIMH HCKaXKeHUSMH.

B ornuune or TeseBuIeHns B BHIXOAHBIX YCTPOHCTBAX TeJleMeT-
PHYCCKHX CHCTEM INPHMEHSIOTCS TPYOKH CO CPaBHUTENBHO He6OJb-
UMM JIHAMETPOM 3KPaHa — IOPsAKa D NIOUMOB M MeHee, uUTO O0-
YC/IOB/IHBAET 3aBajl YaCTOTHOH XapaKTepHCTHKH TPYOKH* mNpH
nepuoe pasBeptku I ~ 50—100 mxcex yxe B 06JacTy COTEH
kunorepl. Hanuune nogo6HeIX McKaxeHull TpeGyer B TeJeMeTpHH
00513aTeIbHOTO TIPHMEHEHHs CXeM alepTyPHOH KOPPeKIUH,

* AuepTypHble HMCKaXeHHS B TeJeBHACHHH MOAPOGHO paccMOTPeHbl PAAOM
apropos [1, 3]. Mmu BBeleHO NOHSTHE «YACTOTHBIX» H «[IEPEXONHBIX» Xapakre-
PHCTHK TPYOKH, TaK Kak anepTypa, ycpeiHssi 3HaueHHe SPKOCTH BROJb CTPO-
KH, yMeHbllaeT KO3((HUHMEHT . MOJYJALHH NepefaBaeMoro CUrLasa. ITostomy
TpyOKa, ¢ NHINYIHM IIATHOM KOHEYHBIX pasMepoB, momo6Ha 3/1eKTPHUECKOM Y
TPAKTy ¢ OrpaHH4YeHHOM M0JIOCOH YacToT.

204

Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3

Jaist npaBU/IbHON OLIEHKH BOSHHKAIOUIMX TPH 3aNUCH HCKAXKe-
HUH Heo6xoouMo 6oJee MOAPOOHO PacCMOTPETb, KaKHMMH Xapakxre-
DHCTHKAMH OLEHMBAETCS KauecTBO 3alHCH M Kakue (akTopel B
npoirecce llepefladd Ha HUX CUJIbHEE BCETro BJHSAIOT.

B TesieMerpud KawecTBO 3amucH (GOTOTPaMM MOXKHO OILEHUTh
CJSAYIOUMMU XapaKTePHCTHKAMHU:

1. PeskocThio TpaHHILl OTCYera Iapamerpa.

2. BeJlHuuHOH CABUra MeCTONOJIONKEHH PaHHIbI OTCUeTa BIOJL
JIMHHY Pa3BePTKH OTHOCHTEJIBHO NOVIOPKEHHS, COOTBETCTBYIOLIETO
HCTHHHOMY 3HAQUEHWIO IlepefaBaeMoro napamerpa B JaHHHN MO-
MEHT BpeMeHH.

3. Crenenpio BJIHSHUSA TOMEX.

4. Hanpunem HeOOXOLUMOTO 4YHCJIA BCIOMOTATENbHBIX M Map-
KUPYIOIIUX OTMETOK.

Pe3koCTh TPaHHMIEI OTCUSTA NapaMeTpa ONpefesasercss BeaHyd-
HOI 30HH Pa3MEITOCTH TePeXo/a OT CBETJIONO K TeMHOMY Ha INIeH-
Ke B MOMEHT mnpHxoma curHana. OT Hee, CYIUECTBEHHO, 3aBHCHT
TOYHOCTh OTCYeTa IToKasanuil. Y meficTBHTENbHO, ueM MeHbIlle 30-
Ha PasMBITOCTH, TEM TOYHEEe MOXeT OllepaTop, CHUMAIOHMH IoKAa-
3aHUA, ONPENEJHTh TOUKY OTCYeTa Ha TUIeHKe M, CJefOBATeJbHO,
BEJIMYHHY 3alIHCaHHOIO NapaMerpa. '

BO3HMKHOBEHHEe CIOBUra MECTOMOWIOKEHMS TI'PAaHMIBl OTCYeTa
MOXeT NPOHCXOIUTh M3-3a MHOMHMX NPHYHH. Tak, 3JeKTpHUecKu
TPAKT MOXKET CO3JaBaTh TAKOH CHBHI 3a CUeT Pa3JjMYHOH Nepelna-
yy (GPOHTOB UMIYJIBCOB IlepeaBaeMoOro napaMerpa U OMOPHOTO
CHTrHaJa. JIeKTPOHHO-JMyueBasi TPyOKa MOKeT CO31aBaTh CABAT
IPaHMUBl 332 CUET M3MEHEHMsi AHaMeTPa NULUIYIIero NsTHAa NPU Ppas-
JUYHBIX HaNpsKeHHSAX Ha MOIYJIATOPE, a TAKXKe 3a CUET HesnHedl-
HOCTH ¥ IJIOXOH YCTOHUHBOCTH CHHXPOHH3AIMM PasBepPTKH.

O6beKTHB, NMPOEKTUPYs NHIIyIee NATHO TPYOKH Ha IUIEHKY,
MOKET CO31aBaTh NMOJOOHBle reOMeTPHYEeCKHe HCKaXKeHHs HU3-3a
abeppalid AUCTOPCHH.

Q61 CABHT MECTONOJOXKeHUs MPAHUIBl OTCYUETa, BbI3BAHHBIN
BCEMH MEPEUHCTCHHBIMH M IPYPUMH TONOOHBIMH IIDHYMHAMH, CO3-
IaeT abCONIOTHYIO OLIMOGKY TPH OTCYeTe NOKasaHWH Iapamerpa.

B TeneMeTpHH B KOHEYHOM WTOre BaxkHa TOYHOCTh OTCUETA
napaMerpa M, Kasajocb OBl, YTO, NIPUMehsisi JHOCTATOYHO BBICOKHE
CKODOCTH Da3BePTOK Ha 3KpaHax TPYOOK, MOXKHO OGECIEUHTb He-
OGXORMMYIO TOUHOCTb, He YUHTBIBAs amepTYPHBIX HCKaXeHu# M
MOTPelHOCTeH OTCYeTa.

OnHako NpHMeHeHHe IOZOGHBIX PA3BEPTOK BCTPeUaeT WLEJbIH
PAA TPYLHOCTEH, 3aCTaBJSIONIAX OTKa3aTbCs OT MX HCIIOJIb30Ba-
nus. TIpuMepoM NOJOOHBIX TPYAHOCTEH MOXKET CJYXKHTb:
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1. Peskoe ymeHblueHue SPKOCTH NMUUIYLIErO TATHA 34 CUST
MaJloro BpeMeHH BO3OyX1eHHs JIOMHHOMOPA KpaHa TPYOKH.

YBEJHUATD SIPKOCTb NMUIIYLIETO [THA 34 CYeT MOBLIICHHs yac-
TOTBHI MOBTOPEHHUSI CHTHAJa MPH 3TOM HEAb3SI, TAK KAK KeJaaTesb-
HOCTb 3allMCH BO3MOMKHO GOJIbILETO YHCJIa [apamMerpoB (MJM yBe-
JHYCHHE JAJbHOCTH NEHCTBHS CHCTEMbl) OPPAHHYMBAET YacTOTY
IIMKJIOB 3aTMHCH.

2. TpysHOCTH CO3MAHHST OBICTPHIX JHHEHHbIX pasBepTok ¢ 6OJb-
IUAMH aMIUIATYaMH U MaJbiM BpeMeHeM OGpaTHOTO Xo4a M T. 1.

Jns npaBRIBHON OLEHKH OIMGOK, BO3HHKAKOIIMX npu nepeja-
ye CHrHasia u neinnppoBke (HOTOTPaAMM, HeOOXOMHMO GoJee HO-
po6HO PacCMOTPETb NPOLECe BOCHPOH3BEIeHHs Ha IieHKy ¢oro-
METPHYECKOi SIDKOCTH 30HBI PAa3MbITOCTH OT TEMHOrO K CBETJIOMY,
TNOMyYaIOUIEHCsl Ha KpaHe TPYOKH B MOMEHT MPHUXOJA HMIYJbCa
cdrHasa. Ha miieHKe TpH 3TOM, €CTECTBEHHO, TaKike HOJKHA I1O-
JIYUUTBCS KaKas-TO 30Ha DPA3MbITOCTH, MOYePHEHHe TOUEK KOTOPOil
HEOIUHAKOBO H HapacTaeT MO KAKOMY-TO 3aKOHY OT 'MUHUMAJbHOI
BEJIMYHHBI (COOTBETCTBYIOLIEH ByaJsd TUIEHKH) 10 MaKCHMAaJbHOf,

omnpejesgeMoil KOTHYECTBOM — OCBellL:-

8iz) HUS, 1eHCTBYIOLUINM Ha IUICHKY TOC/e

MIPOXOXKIEHHUS THITYIIUM IIATHOM 30Mbl
PasMEITOCTH Ha TpyoKe.

s ynpolenyst uccienoBanus 6y-
JAeM  ImpeanoJiaraTth, 4UTO, HCKJIOYast
- IJIaBHBIR (haKTOp — MyuIyiee MNSTHO
3JIEKTDOHHO-JIyueBO TPYOKH, BCe TPO-
b yye (HaKTOPEl, BHOCAUIME MCKAXKEHUA
64 -7 0 7 ¢ 5 1 B TeleMeTPUUYecKHil CHIHaJ, He HA-
Puc. 1. 3axon pacnperexe- CTOJIBKO BEJUKH, UTOOGH CJEI0BaJO
HHS APKOCTH MO ue‘}’”pub_ NPUHUMAaTbh UX BO BHUMaHue. To ecThb
HOMy CeueHHo maTHa Tpy6-  OVIeM CUATATh, YTO OOBEKTUB M TJIEeH-

" Ka HCKaXKCHHH B 3aMUCh CHrHaja He
BHOCAT, NIOMEXH M TIOCTOPOHHHE 3ac-
BETKH OTCYTCTBYIOT, Pa3BePTKH, CHHXPOHH3AlUsI ¥ NP. HAeaJsbHBHL.

Kpome Toro, Gymem paceMaTpuBaTh WLEHTPAJIBbHBII — y4acTOK
WKaabl (Tpy6KH), Iie MEKTPOHHEIA JIyU UMeeT UeHTPAJbHYIO CHM-
METPHIO U CO3IaBaeMoOe UM paclpeleseHHe SIPKOCTH 11O 3KpaHy,
TAKXKe CUMMETPUYHO, ‘

s npocrorsl Takxke GyXeM IOJIAraTh, YTO OOBLEKTHB CTPOMT
uzobpaxkenue Ha TJIeHKe ¢ KOY(MDUIHEHTOM YBeJHYEHHS, PABHBIM
efuHULIe.

AGcovoTHasi BeJIMUMHA 30HBI PA3MBITOCTH Ha IJIEHKe 3aBUCHUT
OT 3KCIIO3HIHU H, TeOPETHUeCKH, MOXKET MEHSTbCA OT HyJs A0 Bo-
JIMUHHBl MAXCHMaJIbHOTO JHaMeTpa IUIIyIIero nsatHa (puc. 1).
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Ha puc. 1 nau rpaduxk xpupoit (a B tTabmuue 1 sHaueHus, mno-
JydeHHBle 3KCIePUMEHTAJNBHO) pachpeneseHdss sSpKOCTH N0 LeHT-
paJbpHOMy ceueHHio NatHa By (x’) ana Tpy6km Tuma 1371037 c
6e/10-roIyOLIM CBEUEHHEM 3KPaHa, Ha MOJLYJSTOP KOTOPOil ITOAaHO
Hanpsukene U=15 8 npu nosHOM BO3OyKIeHMH JIOMHHOG(OpPa
IKpaHa.

3nauenuss B;(x’) CUMMeTPHMHBI OTHOCHTEJBHO LEHTPa HsTHA
M HOPMHPOBAHBI, TO €CTb MaKCHMaJbHOE 3HaYeHHe SPKOCTH

By(0)=1.
Ta6auya 1.
x 'olo,s 1’ }2'2,5l3' .5'4 4.5'5 5,5\6
B, (x) |1 [0,99, 96' 0,87500, 740,6}0,44‘ 0,275 0, 1650,09' 0.035’0,01' 0

Mpumeuanune Oano aenenne x’ coorsercryer 0,076 ma.

Kak mokasas 3KCIepUMeHT, NOAoOHBI XO4 KpHBOHU pacipele-
JeHusi sproctH (puc. 1) xapakrepeH Iqs 60JbLIMHCTBA CTaTHYe-
CKHX 3JEKTPOHHO-TyueBHX Tpybok. OTinyaloTcs OHU  JAPyr OT
Ipyra B OCHOBHOM JIMLIb aGCOJIIOTHOH BEJMYHHON CBOMX MHIUYIIMX
nsiTeH.

B ¢BSI3M C 3TUM CYIIECTBEHHbIM SIBJSIETCSI BONPOC, UTO ITIOHH-
MaTb oA AMAMETPOM MUIIYLIero NSITHA ¥ KaKue OUUOKU OH BHO-
CHT IIpH 3aIHCH?

O ¢opme 4 pasMepax NMULIyMEro NSTHA B TeJeMETPHU

[Ipu pacuerax B TeJeBULEHHH NPHUHSTO YCJIOBHO IIPHHUMATb
1
JuaMeTp MATHA, PABHLHIM H3MEPEHHOMY Ha YPOBHe —- OT MaKCH-
MaJIbHOH APKOCTH B KPHBOH paclpeieseHus spkoctu Bj(x’).

B psane pa6or [2] cka3aHO, uTo 1J51 CTATHYECKHX TPYOOK BesH-
YdHA 3TOTO XHaMerpa OCTaeTcs TIOCTOSHHOM TpW U3MEeHeHWH Ha-
npsKeHUst Ha Mogpyastope. M meficTBuTesbHO, 111 GOJIBILIMHCTBA
CTATUUEOKHX 2JIEKTPOHHO-JTYUEBEIX TPYOOK BeIWUHHA JHaMeTpa

1
TISITHA, U3MEPEHHOTO Ha yPOBHE —-,€CJH H He OCTaercsl MOCTOSH-
HOM, TO pacTeT € POCTOM HaNPSXKEHUsT Ha MORYJATOPe (B HEKOTO-
polt o6/acTy HANpPSIKEHWIH) He3HAwHTeJIbHO (pHUC. 3 KpuBas a).
OxHako 6bto Obl OWIKGOYHO B TEVIGMETPUH MO/Ib30BATBCA TaKUM
NMOHsITHEM AHaMeTpa IfTHA.
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BusyanpHoe Ha6miofende u (GOTOPpaUpOBAHHE — NHUIYIIETO
NSATHA 3JIeKTPOHHO-JIyueBOH TPYOKM yOeKIaloT Hac B TOM, UTO
ANaMeTp MATHA BECbMA 3HAYHTENILHO PACTeT ¢ POCTOM HANpSKEH:s
HA MOJYJsATOpE.

IIpHuMHy 3TOro SIBJTEHHsI JIETKO OOGBACHHTb, €CJAH COBMECTHO
PACcCMOTpeTb 3aCBEUHBAIOLIee JeHCTBHE NATHA TPYOKH M HacTy-
faiolee BCAGACTBHE 3TOIO NMOYEPHEHHe IJIeHKH,

Paccmorpum, manpumep, npouecc dotorpaduposanus Henoj-
BUXKHOTO IIiITHA, CO3AaBaeMoro TpyGko#, Ha c¢oromnenky. [laa
MPOCTOTHL TIOJIOXKHM, UTO €ro AnaMeTp d, He MeHsieTCs TPH M3Me-
HEHHH HAIIPSKeHHs1 Ha MOAYJISATOpe.

Eciu 661 mouepHenye MIeHKH GBUIO MPONOPUHOHANBLHO 5IPKOC-
TH, TO 3aKOH paclpeleseHHs] ITOYePHeHUs IUIeHKH OTpaxaJ 6bl
3aKOH pacnpeaesleHHsi IPKOCTH IO NATHY W OTCYET pasMepa AHa-

MeTpa IsTHA Ha ypOBHe—- (H/IM Ha KaKOM-JHGO APYroM MOCTOSIH-

HOM ypoBHe) Obl1 6bl IIOCTOSIHEH IIPH M3MEHeHHH HalpsiKeHWs Ha
MOJYJISITOPe M TaKas BeauunHa d, Gblia Gbl pHeMJeMa NpH pac-
yeraX. OjlHaKo, Kak H3BeCTHO [4], MOUCPHEHMe IVIEHKM B OOJACTH
HOPMAaJIbHBIX TIOYEPHEHUH IIPONOPUHOHAIBLHO 102QpUpMYy sPKOCTH
H, CJENOBATENBHO, 3aKOH NOYEPHEHHUs IJIeHKH He OTPaKaeT 3aKO-
Ha pacnpele/leHHss sIPKOCTH, a MO3TOMY H BeJMYMHa juaMmerpa

[ATHA Ha YpOBHE - B KpHBOﬁ ITOYEPHEHHA T[pU H3MEHEHHH Ha-

TIpsKeHUsT Ha Monyasitope He Oyaer mocrostHHa. [losicHuM 310
rpaduuecku. M3obpasum (puc. 2) KpuBble pacipesesenus (poTo-
MeTpHYecKOH sipkocTH B (x') 1Js Kakux-1u60 IBYX 3HAYEHHI Ha-
npsikenuss Ha moaysarope U. Buibepem U,=2U,. Tlpu 3ToM Max-
CcAMaJsIbHOe 2HaueHHe KpuBoi Bs 6yier B ABa pasa Govibllle MaKCH-
MaJIBHOTO 3HAYeHHs KPUBOH Bi, TaK KaK Ha OCHOBAaHMU 3IKCHEpHU-
MEHTAJIbHBIX NAaHHBIX M3BECTHO, UTO B IIHPOKOM MHTepBaJle ILIOT-
HOCTeHl TOKa SIPKOCTb CBEYEeHHsi KPaHa NPONOPLUHOHAJLHA ILJIOT-
HOCTH TOKa Jyua. [losToMy pacmpeneseHue IIOTHOCTH ToKa [ (x’)
XapakTepH3yeT cBeueHHe NsATHA TPYOKH. MOMyJsiUOHHYIO Xapak-
TEPUCTHKY TPYOKH Mbl CUMTaeM JIMHEIHOH.

BesinuuHa guaMerpa TNsTHa, H3MePeHHas Ha yporBHe—:;- OT MaK-
CHMAaJIbHOH BeJWUHHBI APKOCTH, A/ OOEHX KPHBBHIX OIMHAKOBA M
paBHa d.(B). Ha puc. 2 usobpaxeHbl TakxKe KpHBble, OTPaxKalo-
ILMe 33aKOH IOYePHEHHs IIEHKH COOTBETCTBEHHO IJIs1 IBYX 3Haue-
HUlT poToMeTpudecKoil spkocTH By u Be (kpusbie S; u Sq).

Kpuseie Sy u S, BbruepueHbl B NPEATIOIOKEHUH, UTO INVIEHKA
HauyMHAeT PearHpoBaTh HA KAKYIO-TO MHHUMAJIBHYIO SPKOCTb Buuu-
YpoBeHb 3TOIl HAYaJIbHON SPKOCTH 3aBHCHT OT FKCIOBHLIMH H MO-
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KeT 6HTb BHIOpaH B HallleM PACCMOTPeHHHM Ha KPUBOH pacnpefe-
JleHus1 apKocTi B(x’) npousBosibHO (KOHEUHO, MJs1 06eMX KPHBBIX
By u B; HavaJbHas ApKOCTb B ,,. 6yler oaMHAaKoOBa).

Kak -BilansHo U3 PHC. 2, BeTMUMHBLI JHAMETPOB, H3MEDEHHBE Ha
YpOBHE —-II0 KPHBBIM IIOUepHeHHs Si u S, HEONMHAKOBH ¥ paB-

HH coorBeTcTBeHHO d, (S1) u d, (S2). Ipuuem d, (Sz) >d, (S1).
5{:’(5@;’}

4(8)

03
102
1 d‘(s'l“ _a, | T
"/{/ [ 0 - 3 z
b 4
-7 |

Puc. 2. Kpusble ¢oTOMeTpHuEcKOH SPKOCTH HEMOABHXHOTO Jyda M COOT-
BeTCTBYIOII[HE MM KDHBHE MOYEDHEHHsS MAEHKH NpH pasanynoM U u Heus-
MEHHOH 3KCNO3HIHH.

YBenuueHue nuamerpa MHUIVILErO NATHA ¢ POCTOM HanpsikKe-
HUSl Ha MOAYJSITOpe Jierko o6bscHseTcs H (U3HUYecKH, Tak Kak
TIJIeHKa HayMHaeT PearHpoOBaTh (TPH HEKOTOPOil SKCIIO3HIMH) HA
OTIpefieJIeHHYI0 SIPKOCTh, TO € POCTOM HANpsKeHUs Ha MOAYJATOpE
(4, cJlenoBaTe/IbHO, yBeJIMYEHHEM  aGCOMIOTHON SPKOCTH ISATHA)
TaKasi MUHUMaJIbHast APKOCTb B IIATHe TPYGKH OyIeT OTOABUTaThCA
K Tepuepun NsATHA, 3acBeuuBast Goviee yjaajeHHBle OT IEHTPa
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nATHAa yyacTKH. MakcumasbHoe e INoyepHeHHe (IIPONOPUHOHAJb-

Hoe JorapuhMmy fpKOCTH) pacTeT He TaK OBRICTPO, YTO M BLI3HI-

BaeT yReJHUeHHe aBCOJIIOTHBIX Pa3MepoB MMIIYIIErO ISITHA.
Taxkum 06pazoM, MBI YCTaHO-

Qon [un] 5 BHJIH, YTO IIPU pacyeTax TeJeMe-
* TPHYECKHX CHCTEM HeJb3s TOJb-
123 30BAThCS IIOHSTHEM «AMaMeTrpa»

IIITHA, TIPUHSITHIM B TeJIEBUEHHH.
Heo6xo11M0o  BBecTH  MOHATHE
14 duamerpa nuwlylje2o NATHA, H3-
MepSIEMOTro 10 KPHBBIM TTOYEDHE-
HUSL TWIEHKH. YCJIOBHMCS 33 HAH-
aMeTp NHIIYHIEro IsiTHA TPUHI-
MaTh BEJHYHHY [OMaMerpa, H3-
MepsSeMOro 1o KDPHUBOH [ouepHe-
Hus TIeHKH Ha yposHe 0,1 ot
MAaKCHMAaJIbHOIO 3HAUEHHS TToqep-
< HeHHS S yaxe-

Bri6op 3TOro ypoBHs1 OTCUe-
ta ycaosed. Beibop apyroro sHa-
/ YeHust YpOBHSL OTCYeTa (HAIpH-

- Mmep 0,5 Skave) H3MeHHJ OBl TOJb-

KO abCcosIoTHBIE 3HAyeHUs pac-
0 ] 20 30 v CMAaTpHBaeMblX BeJUUYMH, He BHe-
Puc. 3. 3aBHCHMOCTb JuaMeTpa Csi CYUIECTBEHHbIX ~H3MeHeHHii B
NUmyIero nATHa OT Hanpsmxemnus  XaPakTep rpaMKOB M 3aBHCH-
Ha wmoayasrope Tpy6km 1371037  MocTel.
dpp = [(U): @ — nnaMeTp Ha ypos- Hcnoabsvs 310 moHsTHE ava-
He —:?— . 6, 8, 2—Tteopernuecknit ~METPA IHIIYIIEro TATHA dnns
IMaMeTp UHMLIYWEro naTHa coor- OXHO TIO KDHBOM pacnpeneie-
BETCTBEHHO 1A% Byyuns By Buywe; A #PKOCTH  Bi(X’) moctponts
6', &', 2’ — peanbhblil aHamerp mu-  3aBHCHMOCTb dnn=f(U).

lUymero naTHa. Ha puc. 3 npusenenst Teope-
THYecKHe KpuBble (6, 8, 2,) 3aBH-
cuMocty dnp =f(U) Tpyoxu Ttuma 13J1037 nns Tpex pasaHuHBIX
3HAYeHHH HAYAJIbHON MHHHMAJBHON SPKOCTH B 4y TIpuuem sxcrro-
3HIHS TIPH 3TOM BhIGpaHa Tak, YTO B juuw=2Bguuy=4Bsuun- 31eCb
XKe IS CPaBHeHUs TIPHBEJIeHB! peasibHble KPHEble (67, 8/, 2’) 3aBH-
cuMoCTH d,, =[(U) nis Toit xe TpyGku. PeajibHele KpHBBHIC
onpegeselbl JIJs1 PA3JHUHBIX HATPSKEHHH Ha MOIYJATOpe ABYMS
MeTOdaMH:

a) HeNOABMXKHOE, YBeJHIeHHOe OObeKTHBOM, NSATHO (ororpadH-

POBAJIOCH Ha TJIEHKY ¢ TIOCTOSIHHOI IKCIO3NLHUEH W BeJIHUMHA AMa-
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MeTpa MATHA 3aMepsijach HeNOCPeJCTBEHHO IT0 H300paKeHHIo;
6) npousBoAMNOCL (POTOMETPpHpOBaHMe (CHeMaJbHEIM TpHGO-

poM) ‘paclpefeieHdsi SPKOCTH ITIo NATHY M 6paJsicsd OTCUeT Ha Io-

CTOSTHHOM YPOBHE, COOTBETCTBYIOULEM KaKOMY-TO YPOBHIO B uys.

O6a Merona jgajd TIPAKTHUSCKH COBIIafaloOUlHe Pe3yJbTaThl.

PaccmaTpuBas TeopeTHuecKue Kpusble 3aBucuMocTd dp=f(U),
MOKHO CHeJ1aThb CJAEAYIOLHe BHIBOMbI:

1. luamerp nuinyero NsATHA BecbMa CHJIBHO 3aBUCHT OT Ha-
NpsSiKeHUs1 Ha MOIYJsiTope H B paboueM JAuala3cHe H3MeHeHHUs
Hanpsixennit (10—20 8) MeHsiercs Ha 35—409%.

2. MakcumaJsblas BeJwuywHa gHaMerpa (IpH J060# 3KCIIO3H-
IIHH) He MOXKET MPEBLICUTh BeJMYMHBI MAKCHMAaJbHOIMO AHaMeTpa
MUIIYLIero NMAtHa b ¥ TOJBKO CTPEMHTCS K Hell IIpU yBeJHYEHHH
HaNpsiXKeHHsA Ha MONYJSTOpe.

Ecau  pacemorpers Xx04 peasbHbix KpuBblx d,,=f(U), To
MOXHO OTMETHTb JOBOJILHO XOpolllee COBIAJeHHe B 00JacTH Ma-
Jaelx (10—20 8) aMMIUTY.H HaNpsKeHHs Ha MOLYJATODE ¥ BECbMa
3HAYUTEJbHOE OTJMUHe B OOJacTH Ooablinx aMmmiauTyld. Bosee
GhICTPOE BO3pacTaHue AHAMETPOB MUINYIIHX IIATEH B pPeaJbHOM
ciyuae OOBICHAETCA CAEAYIOLMMH NBYyMs (aKkToOpaMmu:

a) HainuneM (GaKTa Pe3KOro yBeJMYeHHs aOCOIOTHHIX PasMe-
POB TISITHA TPYOKM NPH YBeJNHUYEHHH HANPSKEHAS Ha MOLYJSTOPE;

6) HeJHHeHHOCTbIO MOIYJISIIHOHHONH XapaKTepHCTHKH TPYOKH,
KOTOpasi He YYMTBIBAeTCS NPH IIOCTPOEHHH TEOPETHYECKHX KPUBBIX.

B cBsizu ¢ 3TMM B o6Jactd OOJBIIUX AaMIUIUTYA Hampsxe-
nnsi U peasibHble KPHBBIE CTPEMSTCSt He K TOPH3OHTAJIbHOH INpaA-
MO#, a K KpUBOH 0y, NOKA3BIBAIOUIEH 3aBHCHMOCTb POCTa MAKCH-
MaJIbHOTO JHaMeTpa MHUIIYILeNo NSITHA C POCTOM BO30YKAAI0Iero
nanpsixeHus. TIpuBeeHHble Bbillle KPHBble DUC. 3 IOJYYaIOTCS B
TOM cJlyyae, ecsld Jiyd TPYOKH (POKYCHPYETCss Ha Kaxk/10oM YypOBHE
NOABOAUMOTO MOAYJIHUPYIOILEro HalpsKeHusl.

Bocnpou3senende Ha MJeHKe NEPEXOIHOH XapaKTePHUCTHKH
TPpyGKH; 3aBHCHMOCTb OLIHGOK CHBHra WM BEJMYHHBI 30HbI
PasMBITOCTH Ha TJIEHKEe OT HampsiKeHMs Ha MOAyJasitope

PaccmorpuM, Kak GyldeT BOCTIPOM3BOJAMTLCS Ha ILIeHKe (Hhoto-
MeTpUYecKasi sIPKOCTb IEPeXOJHON0 YyacTka OT TeMHOTO K CBeT-
JIOMY, TO €CTb Kak OyIeT BOCIPOM3BOAMTBLCS IlePexOlHas Xapak-
TEePUCTHKA TPYOKH.

Ha puc. b npeacrapien psj pacuyeTHbIX KPHBHIX MOYEPHEHUS
MJaeHKH S

S=lgH=Ig[B, (t)1;] (1)
14* 211

Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3

1Mol BO3JeHCTBUEM (hOTOMETPHYECKO! SIPKOCTH MepexopHOro yyacr-
Ka TPYOKM TIPH Pas/HYHBIX 3KcNosuuuax f,. [Ipn pacuere UCMOJb-
30BaJjlach ITepeXoQHAasi XapakrepucTuka Tpydku Tuma 13J1037
(rabmuua 2, puc. 4) ¥ JIst IPOCTOTH IKCNO3HIHUS, COOTBETCTBYIO-

S

257

247

2

2.

! ’ ,IB.
ﬂrlt)l 5(2‘7;«2!:' {61
{47
,2-
/]

———— 7 ¢ 021 ,
02468 u0n 07355676 3mAR ¢
Puc. 4. [lepexommas xapaxrepuctuka Puc. 5. Pacnpenenenne noyepue-

60AbIIHHCTBA peanbHBX 3JEKTPOCTATH- HHf MJIEHKH Ha NMEepPEXOAHOM Yy4acT-
YE€CKHX pr60K. K€ B 3aBHCHMOCTH OT SKCNO3HIHH.

mast KaXI0# roc/aeayomell KpUBOi, B3fTa B ABa pas3a GOJblle

npeablAyIIen.
Ta6auuya 2.
v loll ‘243‘4’5’6'7'8‘9,10[11'12
Br(t) 0 i 0,005 0,02[0,07;0,17;0,32i 0,5]0,68 0,83;0,93;0.98) 0,995, 1

ITpuMeuanune Oxno nenenne ¢ coorserctayer 0,076 mu.
P y

3a Haua/bHYI0 3KCIO3HUHUIO NPHHATO BpeMsa f, =1, KOTO-
poe HeoOXOAMMO /sl TOro, 4TOGH MAaKCHMalbHaf SPKOCTb

nepexogHoro yuacrka B (T)=1 co3gana MHHHMAaJbHOE IIO-
yepHenue S,,,=0:
Sun = Ig [BT(T) : tao] = ]g] =(. (2)

Ins kpuBofi / puc. 5 3KCNO3HLUHMA yBeJHYEHA BHABOE
t, =2 u, cl1eJ0OBaTeNbHO, MHHHMAaAbHOE NOYEDHEHHE O6yreT
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COOTBETCTBOBATL KOOpAMHATE £, rAe (oTOMeTpuueckas sp-
KOCTb Cnajaetr BABOE, TO €CThb

L

B.(t) = ™

—1
5

IMo rpaduKy mnepexoLHOH XapaKTePHCTHKH (pPHC. 4) sPKOCTDb
B,(t})=0,5 cOOTBETCTBYEeT TOUKE C KOOPRHHATOH t,=6.

Ilas kpuBol 2 skcnosuuus ft,, ==4; B, ({)=0,25 u £,=4,56

! T:U.Iall'rmhle KpUBLIX TouepHeHHs S= f(t') puc. 5 cBeleHH B
tabauny 3.
Ta6auya 3.
g 1 2 3 4 5 6 7 8 9 |10 |11 12
ty
1 0
2 0 0,134(0,22 0,27 10,292|0,3 10,301
4 0,108]0,301 0,435,0,521}0,571}0,593/0,6 10,602
8 0,1350,4080.602|0,7360,8730,8720,8740,9 0,903
16 0,05 (0,435/0,71 [0,903,1,037|1,124{1,172/1,195{1,201(1,204
32 0,35 |0,736{1,01 l,205|1,3371,4241,4741,4951,5031.505
64 0,108]0,552|1,038|1,312(1,506{1,64 11,726(1,775]1,798|1,804|1,806
128 0,408/0,952/1,338|1,6131,807]1,94 |2,027!2,0752,099/2,105|2,108
256 10,108]0,71 |1,253{1,64 {1,914(2,108|2,24 {2,328]2,377|2,4 12,4062,408

Ha kpuBbIX puc. 5 uepTOUKaMH OrpaHHUEeHa 30HA Pa3Mbl-
TOCTH T, U3MepsAeMass BpPEMEHEM, B TEUEHHE KOTOPOTO Inoyep-
HEHHEe Ha NJ/EeHKe HOoCTHraer Beanuuus or 0,15, 20 0,95, .

Jl1g OueHKH BEJIMUKHBL 30HBI PA3MBITOCTH Ha IVIEHKe M aHaJau3a
ouGOK CABUTa, IIOMIYYAIOHIMXCS IIPH KOJIe0aHMH HampsiKeHHs Ha
MOAyJIATOPEe TPYOKH, HEOGXOAUMO TOCTPOUTH rpaduKy CAELYIOIHX
$yHKIMHE B 3aBUCUMOCTH OT IKCIIO3HILMH:

1. [TonoxeHHus Hava/Ja 30HBE Pa3MBITOCTH Ha HAEHKe

N=f(ts) ’
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3a Havajno 30HH INPHHATA KOODAMHATA, Tle IOYepPHEHHE
pocturaer BeaHuHHH S=0,1 S, ..

2. OTHOCHTEJBLHOH BEJHMYMHBI 30HB PA3MBITOCTH T,= f({,),
nony4yaeMoH KaK OTHOIICHHE T, K BEJHYHHE AHaMeTpa USAT-
Ha d,:

Ts
%= 3)

3. OTHOCHTE/NbHOH BenHYHHB owHbGOK ciBura s, = f (t,),

pPaBHON OTHOILEHHIO:
SKZ:S_K'a (4)
e
3gech €&, — BEJHUHHA CABHMra HauaJa 30HB Pa3MHTOCTH N,
NOAyYvaloUerocss NOpH YBEJIHWYEHHUH HaNpsSKEHHUS
Ha MoayuxasTope (M, C/JeAOBaTe/]bHO, NPONOPUHO-
HaJIbHOTO YBEJHUYEHHS SPKOCTH MNEepPexXomXHOTo
yuacTka TPpyOKH) B K-pas.

Ha puc. 6 npencrabienn 3aBHcumocth N = f(t,), t,== f(¢,)
U e == f(f,), IOCTPOCHHLIE IO JNAHHBIM KPUBLIX pHC. 5. HMame-
HEeHHe HaOpAXEHHss HAa MOAYJAATOpe I10/1arajoCh NABHBIM
Kiy=2, Ky=4, K;=2_8.

Ilanable KpUBBHIX pUC. 6 cBeleHH B TabaHny 4.

Tabauya 4.
t, 1 2 4 8 16 32 64 | 128 | 256
N [¥] 12 6,21 4,8 3,88 3,16 2,60 2,13| 1,66 | 1,23
Ty [%o] 0 43,2 | 54,5 | 62 66,5 | 70,5 | 73,9 |77 80,2
sy, [%0] 9 [21,7]|14,5]10,9}) 8,8 7,7 7 6,9 | 6,7
s, [%l] 112 1 36,5(25,8]19,8 16 14,6 | 14 13,5
s, (%] 126 | 47 34 26,8 1 23,3 {21,3 |21

Paccmarpusast kKpuBble pHcC. 6, MOXKHO ¢/1e/1aTh CJeyIollHe BbI-
BOAKl. B o0jacTH MaJbiX 3KCIIO3HIMI HabJIOnaeTcss pe3koe uaMme-
HeHUe BeJHYHHBI OTHOCHTEJbHOH 30HBI PasMBITOCTH T, (OT HYyJsd,
npumepro, no 40% d.), BbI3BIBaeMOe DE3KUM POCTOM JAMaMerpa
MUHIOYILEero MATHA B 3TOH 0OJacTH. 34eCh TaKXKe OYeHb BEJHKH
OINGKH CHABHra, BO3HUKAOUIHE NIPH KoteGaHWH HaNpsKeHHs Ha
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soxyasTope. Tak, MPH YBeAHUeHHH HAMPSXKEHUS HA MOXYJIATOpE
B k=4 »paaa, CABHUT rpa'}mubl oTcyeTa MOXKeT JAOCTHTraTb BeJUUYHN-

Hel d .
C TOUKHM 3peHHs yMeHblIeHHs OWHOOK OTCYeTa 3Ta o6nacth

ABJIseTCsl HaWayumledl, TaK Kak aGCOVIIOTHAs BeJMYMHA Iepexoiad
,pr
t§&%
130
24120
o
b/ V1]

9 4L

I 3 4 & 5 Jo 66 18 256

Pue. 6. 3asucuMocts Ni= [(£,).7tp = [(£s), g4 = [(fs) H 80 =
f(t,) nas Tpy6xu Tana 13J103/7.

OT CBETJIOrO K TeMHOMY 3flech HauMeHbwias. OnHako GoJsblIHe
OUIMGKH CABMra IPH HecTaGu/IBHOH aMIVIMTYAe CHIHajJa M olnac-
HOCTb TIOJIHOTO MCUE3HOBEHHs! 3aIMCH TIPH CIyYailHOM yMeHbIICHHH
CHIHAJIa, SKCTIO3aIHY HIH KAKUX-THOGO JPYTMX NPHYHH (NpOsBJe-
HHST) AealoT 3Ty o6/IacTb IKCMO3HUHH He200HOotl 1J1s1 PaGOTHL.
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OGnacts GonblIMX SKCHO3HLME TaKKe HeynoGHa IS paboTs,
TaK KaK He3HAYHTEJbHBIH BBIUIPLIUI IIPH OTCYETe IMOKA3aHHI 3a
CUeT yMeHbIIEeHHsT OMWHOOK CABHra (OTHOCHTEJNBHO O6JACTH cpen-
HUX 3KCMO3ULNH) IlepekphblBaeTcss NMPOUIPHILIEM H3-33 yBeJAHYeHus
30HBI Pa3MBITOCTH. Kpome TOro, mpu GOJIBLINX SKCIO3HIUSX BO3-
HUKAIOT GOJIbIIHe MOYEPHEHHS, H IOSIBJASETCS ONaCHOCTD yxona ¢
JIHHEHHOTO y4acTKa XapaKTePUCTHUECKOH KPHBOH IVIGHKH H nepe-
X0l B 06/1aCThb NepefepKek, YTo BHeCeT JIOMONHUTEIbHBIE HCKAMKe-
HHS B 3aITHCh.

Bui6op o6nactu Hamayumux skcnosduuii u pacuer OILH-
6ok oTcuera nmapamerpa ypoGHee Bcero IIPOU3BOAHTL 1O rpa-
(puKaM MaKCHMaJAbHBIX OIIMOOK OTCuera e, (sq H3MepsieTCA B
npoueHTax d,), KOTOPHeE MOrYyT GHTb NOCTPOEHH IO KpH-

BHUM T, = f(f,)) H e = f(L,):
g == at, - g, )

31eCh & — KO3(D(HUMEHT, YYHTHIBAOIHUE OCOGEHHOCTH npo-
uecca nemwH@poBkH (yBesHueHHe QOTOTPaMM, OMbIT
AewHpOBUIHKA U T. 1.).

Tak, nanpumep, ecau MOMOXKHUTE, 4TO B CHCTeMe aMIINTyAa Ha
MOJYJIATOpE BBIXOIHOTO YCTPOHCTBA MOXET MEHSITBCS B UeThIpe
Pasa 1 onepaTop — AelH(POBILKK ONpefesisieT TPAHHIY OTCYETa
fMapaMeTpa ¢ TOYHOCTBIO MO TPETH 30HBI pasMbitocTH (a=!/3), To
MakcUMaJibHas OWNOKAa OTCYeTa £ MOXKeT ObITb BBIUMC/IEeHAa IO
tbopmyue:

= %t o )

I'paduk 3aBucuMocTn eo=f(f{,) nmaa sroro cayuas npeacTaB-
7eH Ha puc. 6 (kpuBas &). Kak BHAHO M3 NMOMyYeHHOH KDHBOH,
00J1aCTh NIPHEMJIEMBIX 3KCIO3HIHUI JOBOJBHO UIMPOKA, a HAaHMEeHb-
wHe OWHOKH B OTCYeTe MOKa3aHHH GyayT TOrAA, KOTAa HayaJio
I'PAHHUBI TIOYePHeHHIT Oy 1eT IPUXOAUTLCS Ha 06/1aCTh IepeXofHOk
XapaKkTepPUCTHKH ¢ KOOPAHHATamu #'~3 =4,

Vamenenue koviMuecTBa ocBelieHusi miaenku H npy HeHuaMeH-
HOH 3KCIIO3HIMH 3ABHCHT OT U3MEHEHHS BeJHMUMHbI MTHOBEHHOIN
SIPKOCTH TNATHA TPYOKH, 3aBUCAIIeH B CBOK OYepenb OT HAMpsiKe-
HHsi Ha ero moayJsrope. Ilostomy ock abeuuce puc. 6 MOxKHO pac-
CMaTpUBaTh, KaK OCb MOAYJHPYIOIHX HANPSKEHHH M CYUTATh OT-
KJIOHeHHs1 €, KaK OWHOKY, BOSHUKAIOULYIO TIPH KOIeGAHHSX aMILIH-
TYAbl BXOAHOIO CHTHAJA.
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Snas 3akoH Br (1) 4 BRYHCAAS BETHIHHB Tp H €, MOKHO VI
M0G0l TeJeMeTpUYeCKOH CHCTeMbl [PAcCYUTATh BOSHHKANOIHE
olIU6KY B OTCUeTe [MoKasauuil, oOsi3aHHble CBOUM [IPOHCXOXKACHHEM
TOJIBKO amepType 9JeKTPOHHO-TYIeBOH TpYOKH.

MeToab KOPPEKUHH ANePTYPHBIX HCKaMXKEHHH

Teopus pacyeTa cxem anepTypHOH KOPPEKUHH B TCJICBHACHHH
OCHOBAaHA Ha CJAEAYIOUMX HCXOIHBIX NIOVIOXKEHHAX. 3Hasi pacrpene-
JleHHe SHEPruy M0 CEeYeHHAM pasJararolldx 3/1eMEeHTOB! 00beKTH-
Ba, Mepejaiolell 1 NPHEMHOH TPYOOK, a Takxe Iapamerphbl 3JeK-
TPHYECKOTO KaHaja, CTPOST MepeXOJHYI0 XapaKTePHCTHKY TeJe-
BUGHOHHO cHCTeMbl (pHC. 7, KpuBasi I) NpeicTaBsiolLy0 co6o#

Puc. 7. KpuBne, nosAcHAWIUIHE NPHH-
LUMO anepTypHOH KOPpPEKUHH B Tene-
BHEHUY.

H3MeHeHHe SPKOCTH BAOJb CTPOKH HA 3KpaHe npHeMHON TPYOKH
NpH Tepefiaye NPENENbHO Pe3KOH TPaHUIE! TeMHO-CBET/IOro MO,
{1]. Cpenusisi KpyTH3Ha 3TOH XapaKTEPHCTHKH HenocpeJCTBEHHO
OTpaxkaer BENMUMHY M XapaKTep HCKaXKeHWH, BHOCHMBIX TeJIeBH-
3HOHHOM CHCTEMOH.

Uem Godbllle GyAeT KPYTH3HA NMEPeXOLHOH XapaKTePUCTHKH CH-
CTeMBI, TeM MeHblle GyleT 30Ha DasMBITOCTH, TeM Bhlllle Gyner
KAYecTBO TeJEBU3HOHHON INepenauu. [Ijisi MOBLILIEHHS KPYTH3HBI
9TOli «HMCXONHOH» XaPaKTeDHCTHKH B TPAKT Nepelaud BK/OYAOT
/1BA JIOTOJIHATEBHBIX KOPPEKTHPYIOUUX YeThiPEXONIOCHHKA, OMHH
B3 KOTOPHIX CJYXHUT RISl BHIPAaBHUBAHHA 1O AHaNasoHy YacTOTHOH

217

Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3



Sanitized Copy Approved for Release 2010/04/21 : CIA-RDP80T00246A045400220001-3

XapaKTEPHCTHKH, APYroff — M HCIpPaBJEHHs CO3AABAEMBIX TIPH
KOppeKunu (asoBbix HCKaxKenuit [3].

[TepBEIii yeTHIPEXTIOMIOCHHK HMeeT NepeXoqHYI0 XapaKTePHCTH-
Ky ¢ GOJbLUINM IOJIONKHTENbHBIM BEIGPOCOM M ¢ GoJee KOPOTKHM
BPEMCHEM YCTAHOBJICHHS, UeM Y «HCXOJHOH» XapaKTepUCTHKH CH-
creMbl (puc. 7, Kpusast 2). Ha mpakTHKe—3TO JOMOJHHTEbHBIA
KacKaj BHACOYCHJIUTEJST C NPOCTOH cxemoil Koppexkuuu. Oamnaxo
HEJIMHEHHOCTb (ha30BOH XapaKTepHCTHKH TAKONO KAacKada BbI3bi-
BAET B «CKOPPEKTHPOBAHHOUY» NEPEXOIHOH XapaKTePUCTHKE CHCT:-
Mbl (pHC. 7, KpuBasi 3) HENONMYCTHMO OGOJIBINOK MOJOMKUTENLHBL
BbIGpOC (nmpumepHo 30Y% ), KOTOPLI u CHHKAETCH 10 JOIYyCTHMOH
BeJIMUHHbBL (IIpEMepHO 59%) mIpHMEHeHHeM BTOPOTO KOPPEKTHPYIO-
IIEro 4eThIPEXMOMIOCHHKE, COCTOSAMIEr0 H3 Olpede]eHHONo coyeTa-
Hist (PasOBBIX KOHTYPOB, NMeDeXOZHAS XapaKTePHCTHKA KOTOPOIo
HMeeT OTpHLATe/IbHBI BbIOPOC (puc. 7, Kpusas 4).

Pesynbrupyomas nepexojHas XxapakTephcTHKAa CHCTEMEI, Ta-
KHM 00pasoM, mosyyaercss ¢ GOJblIell KPYTH3HOH OTHOCHTEJdBHO
«HCXOMHOW» (XOTs1 W MeHblueil, yem y KCKOPPEKTHPOBAHHOUY) H
o6s1aiaeT AOMyCTUMBIMU TIOJIOKUTENBHBIMH H OTPHUATEIbHBIMU BbI-
6pocaMu (puc. 7, xpusas 5).

CylectByloutie Apyrue MeTOAB aNepTypHOH KOPPEeKLUUH (Ha-
MpHMeEp, MeTOA @a/reGpauyeckoro CyMMHPOBAHHSA COCTABJSIONINX)
JeHCTBYIOT NPUOIH3HTEBHO 110 TAKOMY Ke HPHHIHIY, TO eCTb
YB&JIMYEHHE KPYTU3HBI Pe3yJbTHPYIOUIEHl HePeXONHONH XapaKTepu-
CTHKH JOCTHTa€TCsI 34 CYET NMOHMMKEeHHS HAYAJbHOH ee 4acTH OTpH-
IaTeIbHBIMH BBIODOCAMH CHTHA/4 W TOBBILEHHEM ee ITOCJeayo-
lleil YyacTH 32 CUeT IOJOXKHUTEIbHLIX BBIOPOCOB CHIHAJIA.

J7s1 TesieMeTpHUECKHX CHCTEM B NMOJOOHBle METOJBI pacuera M
OLEHKY MOJYYEHHBIX Pe3yJIbTaTOB HeOOXOAHMO BHECTH CYLIECTBEeH-
Hble KOPPEKTHBBL.

Bo-niepBhIX, B BEIXOAHBIX YCTPOHCTBAX TeJEMETPHUECKHX CH-
CTEM, KaK MPaBu/Io, TpyOKa A0 MPHXOJa CHTHAMA 3allepTa H, CIe10-
BaTe/IbHO, B MOMEHT MpHXOda CHTHaJa H3MEHeHHe SIPKOCTH Ha
3KpaHe MpPEICTaB/sieT COO0I0 MePexo] OT YePHOTO K CBETJIOMY.
ITo ycnoBHSIM BBINICH3/IOKEHHBIX METOJ0B KOPPEKIHH B KAKOH-TO
MOMEHT Nepel NMPUXOAOM CHTHAJIA HA TPYOKY JOJKEH ObITb JOAAil
OTPHLATENLHBIN CHIHAJ, KOTOPHIA JOMKEH CHU3UTH HAYaJbHYIO
APKOCTb Ha MepexoqHoH xapakrepucThke. Pusuuecku 310 Heocy-
IECTBUMO, TaK KaK OTPHUATEJNBHOMY BBIGPOCY AOJKHA COOTBET-
CTBOBATh KaKasi-TO OTPHUATEJbHAs siPKOCTb. B 3ToM cayuae xop-
PeKIHsT anepTypPHBIX HCKAXKEHUH TPYOKH MOMKeET ObiTb OCYLIECTBJIe-
Ha TOJbKO 33 CYET NIOJIOKHUTENBHOTO BBIGOPOCAa B CUTHaJe Ha MO-
RyJsTOpe W MNpH OlEeHKe MOJYYaloIIerocst BBHIATPLILIA B KPYTH3HE
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(Hamo y4YHTHIBATH TOJNBKO CKOPPEKTHPOBAHHYIO® XapaKTepH-
CTHKY) .

ST0T BHIBOX CNPABEIJMB H AJIS TEJEBU3HOHHBLX CHCTEM IIPH
pacOMOTPEHHH MEePeXOf0B OT YePHOTO K CBETJIOMY.

Bo-BTOpHIX, ONPeJeNsiTh WHMPHHY 30HBI PA3MBITOCTA IO yPOB-
uam 0,1 u 0,9 oT ycTanosuswieeocs 3HaYeHUs B TEIEMETPUH HE-
yro6Ho. Ha mpaktuxe BEDXHHH mpejes TPYAHO MOMLLAETCA OTCHUE-
1y npu pacuiudposke. HeoOxomuMo BecT# OTCYET IO YPOBHAM
0,1= 0,9 or MakcMMaJBHOTO 3HAYEeHWsi NOUePHeHWs 30HBI IEpe-
XOJHOTO y4acTKa.

B-TpeThuX, HeOOXOJAHMO YUHTHIBATDH peaJsibHBIl AHaMeTp MHLIY-
1Iero MATHA d pypa He TOCTOSHHBIH AnaMerp d.

Heo6X0NHMO TAKKe YYHTHBATH OCOGEHHOCTb NPHEMHOM TpYyoO-
KM, 3aK/I0YAKONLyIOCsi B TOM, YTO CHTHAJ/IBI Ha ee MOAy/sTOpe HME-
10T GoJsibliiHe aMIIUTYAbl Y, IOCKOJIBKY IS 3¢dexTuBHON KOpPeK-
IIHH KOPPEKTUPYIOLINe BEIOPOCH 110 BeJHYHHE JOVIKHBI OBITh OIHO-
ro TMopslka ¢ aMIIETYAOH BXONHONO CHIHAJa, IIPH KOPPEKIHUH
BOBHHKAIOT 3HAUMTEJbHBE TPYLHOCTH MO obecreyeHuio padoThl Ha
JIMHEHHOM y4acTKe CeTOYHOH XapaKTepPHCTHKH TPYOKH.

Bce a1 (akTophl AeHCTBYIOT B CTOPOHY YXYAIIEHHs KauecTBa
3alHCH TeJeMeTPHYeCKOH CHCTeMBl, TaK KaK YyBeJIHUHBAIOT a6co-
JIOTHYIO BEJIHUYHHY 3OHBI Pa3MBITOCTH.

Ecux Jake MX He YUUTHIBATh, TO, KaK IIOKa3aHO B COOTBETCT-
Byiolieit JauTeparype [3], NpY ONTHMAJBHBIX COOTHOLICHHAX KOP-
PEKTHDYIOIIUX CXeM H JBOHHOM BLIOPOCE KOPPEKTUPYIOILErO CHI-
HaJjia BBIUPPHIII BO BPeMEHH YCTAHOBJEHHS IJIS peasbHOH «HUCXOL-
HOH» XapaKTePHCTHUKH He MPEeBbIIIaeT 34,29 (mpH MOJOXKMTEJIHHOM
peibpoce B 32%).

Ec/iu Ke y4ecTb BBILEU3NONKeHHble (HAKTOPHI, JefcTByIOLIMe B
TeJIeMETPHUECKHX CHCTEMAX, TO BBIMIPBIL BO BpeMEHH YCTaHOBJE-
HUST TP TIPHMEHEHHH TIOJOGHBIX METOJOB KOPPEKIHMH NOTyHaeTcs
3HAUNTENBHO MeHplIMM. OJHAKO, YUHTBIBAs CreuudHYecKue oCo-
GeHHOCTH 3alucH ¥ paciindpOBKH B HEKOTOPBIX TeJIEMETPHYECKAX
CHCTEMAX, MOMKHO 3HAYUTEJNBHO YMEHbIIHTb aGCOMIOTHYIO BeNHud-
HY 30HBl Pa3MBITOCTH, OT KOTOPOH, B KOHEUHOM HTOTe, 3aBUCHUT
TOUHOCTh OTCUeTa MOKa3aHHH.

TTono6HOI 0COOEHHOCTBIO MOMKET CJYXKHTh TOT ¢daxkr, yTo OT-
cyeT mapaMmerpa IIPOH3BOAUTCS NO MepenHeMy $pPOHTY HaAPACTAHHUSA
curHana Ha QotorpaMme H i AWIH(PPOBKH COBEPUIEHHO 6e3-
pa3IMYHO, KaK BeJeT cefs cUrHaJ B AajbHeiimeM. Ipyrumu cjo-
BaMH, B TeeMeTpHH Hambosiee BaXHO OTMETHTb MOMEHT NPHXOAA
cHrHasa Hambodee pe3koil M y3Koil TpaHHuuefi Ha (ororpamMme, He
3a60oTsich O ee AaJbHefilleM Xxoje. YUTs 3TY 0cOOEeHHOCTb, MOXKHO
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MPEJIONHATL HOBEIN METOA CHHMKeHHS aGCOMIOTHON BeHYMHD 30HbI
pPasMBITOCTH Ha (oTorpamme.

Hanustii Meton ooGuie ycrpaHser anepTypHble HCKAXKCHHUS 32
CHET IBMXKEHNsT PA3BEPTKH U OCTABJIACT TOJNBKO HCKAMXKEHHS, BbI3bI-
BAEMbIE paclpejesleHHeM SHEPIrHH 3JICKTPOHOB 10 CeueHHIO .Tyua.

CyTb MeTona 3aKmouaetcst B C/iedyIOmEeM.

B o6brunerx uHauKaTopax TeJIEMETPHYCCKUX CHCTEM € MOJYJIf-
uHell CHIHaja N0 SPKOCTH Kaxkjaas CBETAILASICA TOYKA 3KpaHa
BO30YXK/AeTCS JIy4OM OYeHb KOPOTKOE BpeMsI (CPaBHUTEJNbLHO CO
BpEMeHeM, HEeOGXOAUMBIM ISl TIOJHOTO BO3GYKACHUS JIIOMHHO(]O-
pa), APKOCTb CUTHAAA MOIYYACTCH Majioil H JJIsT HODMAaJIbHOH pa-
GOTbl ycTpOHCTBA NPHXOAUTCS pe3Ko yBeJUUYHBATL TOK Jydd. IDTO
HPUBOIHAT K DSy HeNpHATHOCTH: yBeJHYHBaeTcsi pasMmep nHLy-
ero MATHA H, CJIENOBATEJLHO, Pe3KO PAcTyT alepTypHble HCKa-
KEHHH, YXYMAIOTCS YCJIOBHST (OKYCHPOBKH, BOGHHKACT HEOBXO-
AHMOCTb B BBICOKHX IHTAIOLIMX HANPSKOHHsIX H T. 0. Hanomuuwm,
UTO 30HA PASMBITOCTH Pe3KOH IPAHHLBI B 3TOM CJayuae npuMep-
HO paBHA LIMPHHe NMHUIIYLLEro nsitHa b (puc. 1). '

Ecii ke B MOMeHT mpuxoza cureasia ma MOZYJATOP OCTaHO-
BHTb Pa3BepTKy TPYOKH, a 10 MCTEYeHHH HeKOTOPOro BpeMeHU
OfATL ee BK/MOYHTh, TO Ha 3KpaHe NMOSBHTCA sPKAs TOUKa, oTpa-
Kalollask 3aKOH pacupeesleHHst IVIOTHOCTH ToKa B Jayde [(x').

SIPKOCTb LIEHTDA 3TOM TOUKH MOJIYYHTCH MHOTO GOJbLIE SIPKOCTH
TOYKH JIUHHK NIPH OOBIYHOM METOMe 3allicH, TaK Kak JIIOMUHOGOP
SKpaHa B c/ydae OCTAHOBKM PA3BePTKH BO3OykKjaercs: Gosiee jlH-
TeJbHOe BpeMd. SIPKOCTb NP 3TOM  Noayyaercs IPDAMEPHO BO
CTOJIBKO pas Govibllasi, BO CKOJBKO BPEMS OCTAHOBKH pPasBepTKH
GosIblie BPEMEHH NPOXOXKACHHS JIYYOM ITOJOBHHbI CBOEro jaua-
merpa b.

[Tosyuns Takum 06pasoM BO3MOKHOCTH Pe3KOro yBeJUyYeHHs
SIPKOCTH MHLIYIEHd TOYKH, MOXKHO MOJYYHTH HEOOXOMUMYIO SIP-
KOCTb CHTHAJIa Ha 3KpaHe TPYOKH NIPH MaJbIX HalpsDKEHUSIX Ha
MOLYJIATOPE, TO €CThb CYIIECTBEHHO YMEHbUINTh 3((MEeKTHBHBIN 1i-
aMeTp NMUUIYMEro MATHA. BBMIPHIUI B yMeHbILEHHH 30MHbL pa3mel-
TOCTH B 3TOM cayuae modyyaercs GoJblle, YeM B aABa pasa, Tax
KaK KpOMe CyLIeCTBEHHOTO YMeHbIIeHHS] aGCOMIOTHON  BeTHYHHAL

b
AHaMeTpa ImsiTHa 30Ha PasMBITOCTU 6yaeT VXKe MeHee R IOTOMY

4TO MAaKCHMaJbHOE [OYepHeHHe IJIEHKH GyAeT COOTBETCTBOBATH
UEHTPY NHUIYIIENO IISITHA.

[IpouspecTn OCTAHOBKY Pa3BEPTKM MOMKHO Pa3IMuHBIMM My TS-
mu. Hanpumep, cosnats B MoMent npuxoma curasa JIOTIOJIHH-
TeJIbHOe NMUJI000PA3HOe HANpSIKEeHHe HeOOGXOMHMON aMILIHTYABL H,
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CJIOXHB €r0 ¢ OCHOBHBIM DPa3BepTHIBAIOIIUM HaNpsiKeHHeM B 00-
paTHoll (ase, NOJATh CyMMapHOe HalpsKeHue Ha OTKJIOHFIOLLEE
YCTPOHCTBO TPYOKH.

B TeueHMe Bcero BPEeMEHH OCTAHOBKM Jlyda Ha MOMLYJATOpE
IOJDKEH NPHCYTCTBOBATH IONCBEUMBAIOLIMH CHIHAJ.

Wpnes co3naHus PasBepToK ¢ NEPeMEHHBIMH CKOPOCTAMH 33
CyeT CyMMHMpPOBaHHs JBYX MHJIOOGPASHEIX HANPsAKeHHH CYyuLeCT-
ByeT faBHO. TaK, B PaJMOJOKATHOHHON TeXHHKe Ha 5TOM NPUHIMATIE
cosllaHa TaX Ha3blBaeMas <«3JIeKTPOHHAas Jyna», [08BOJAIONIAs
Ha MHIAKATOpe NIOIYYHTb Y4acTOK ¢ NMOBHILIEHHOH CKOPOCTbIO pas-
BePTHIBAHHS.

ONHAKO NOJyYeHHe TAKOro Poja YCKOPEHHBIX (3aMeleHHBIX)
Y4aCTKOB BOSMOXKHO TOJBKO JJls IPOCTEfillero BHAA PasBEpTOK H
CBSI3AHO ¢ GOJILIIMMH CXEeMHBIMH TPYJAHOCTAMH IIpPM Hajlalke am-
naparypbl. KpoMe TOTO, BOSHHKAIOT IOMOJIHHTENbHbIE TPYAHOCTH
B OTCueTe MOKA3aHWH MO IIKaje Ha PasBepTKe IOC/e YCKOPEHHOTC
yuactka [5]. Muoro npoule # yaoG-

Hee TPOU3BOIHUTb MOLYJSAIHIO CKO-

DOCTH PAa3BepTKH Ha ClelHanbHOH 3G 2
3J1eKTPOHHO-AVUeBOH TpyOKe ¢ JO- V
NOJHUTEJIbHON Tapolt  OTKJIOHSIO- ll) 12

mpx nactud. (B TeleMerpHUecKHX
ycTpoiicTBax OOBIYHO  IPHMEHSIOT-

csl TPYOKH ¢ 3JIEKTPOCTATHUECKUM A
OTKJIOHEeHHeM Jyya, TIO3TOMY PpPedb

ujer 06 OTKIOHAIOUMX IJIaCTHHAX). Iz 4;
Tpy6ka ¢ JONOMHUTENBHOH Napoi 9 ‘

OTKJIOHSIIOIIMX TJIACTHH IIO3BOJISIET  Dyc, 8. DneKTpocTaTHaecKas

O4yeHb MPOCTO PEUIUTb BOIIPOC O CO- Tpy6ka C JAOMOXHMTEAbHOH
3MaHHY VCKOPEHHBIX  (3aMelJieH- napo# (;Txnoamoumx naac-
‘ TK BenT THH: — HLONONHHTEAbHEIE
HBIX) Y4YacTKOB Ha pa3BepTke I TracTHn, 2o oBMuHMe OT-

Jo60ro THIA pa3BepTOK, He cO31a- KAOHAIOIAE MAACTAHHL
Basi JOIMOJHHUTEJABHBIX TPYAHOCTEH

oTcYeTa II0 BCel LiKaJje M, KpoMe TOro, JaeT BO3MOXKHOCTh PeLIUTb
psill APYTHX DaJHOTeXHHYECKHX 3ajady.

KOHCTpyKIHS TpeaiaraeMoi 3/eKTPOHHO-TyueBOH TPYOKH HH-
yeM He OTJHYAETCS OT KOHCTPYKIMH OOBIYHBIX 3JIEKTPOCTATHUECKUX
Tpy6OK, 3a HCKJIIOUEHHEeM JOMOJHHUTEJBHOH TMapbl OTKIOHAIOIIHAX
JIaCTHH, TIOMELIeHHBIX Ha OCH TPYOKH N0 OOLHBIX IVIACTHH H
PacroJIOKEHHEIX apaJLleJbHO FOPH30HTANbHO-OTK/IOHSIONIAM MJ1a-
cTHHaMm Tpy6xu (puc. 8-a).

Ecan B uHAMKATOpe HeT HeOOXOAUMOCTH B OTKJIOHEHMH Jyda
ToNepex JHHHH Pa3BePTKH, TO KOHCTPYKIUIO TPYOKH MOXKHO yIIpOC-
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TATb, NIOBEDHYB B OObIYHOH TPYOKe BePTHKAJIBHO-OTKJIOHSIONIHE
MacTHHbL Ha 90° M NOACTABHB MX NMapajJelbHO FOPU3OHTAJbHBIM
(puc. 8-6).

Has nonyuenusi wa skpade Takoil TPYGKH yuacTka pasBepTKi
C 3aMeIeHHON (MOBBILIEHHOH) CKOPOCTBIO, TOCTATOYHO B HYIKHbII
MOMEHT TIO/1aTh Ha JOTIOJIHHUTEJbHYIO Napy MUIACTHH MHUJA006pasHOe
HanpsKeHHe HeOOXOAMMONH aMNJUTYAb B TPOTHBO(A3E ¢ OCHOB-
HbIM Pa3BepTHIBAIOLIUM HaNpsKEeHHeM, IeHCTBYIOUUM Ha OObIY-
HBIX OTKJOHSIOWMX niacrunax. Ilox nefictBuem mnoseit aByx map
OTKJIOHSIIOINUX TIACTHH 3JEKTPOHHBIN JIY4 HAYHET OTKJIOHSATHCS
MelJleHHee (ObicTpee), co3naBasi 3aMefJIeHHBI YYACTOK pasBepT-
ku. JlaHHasi CKOPOCTb GyAeT MOAMEePIKHUBATHCH 10 TeX nop, noxa

L B A A A T A
-~
i -

Puc. 9. Brok-cxeMa ycTpoiicTBa, MO3BONKIOLIErO NOBLIUATh Ka-

UeCTBO 3amuCH B TeAEMETpHH: I — sNEeKTPOHHOE pele, ompene-

Asi01ee BPEMs OCTAHOBKH[/yua, 2— FeHEPAaTOP NHIOOGPAasHO-

TO HanpseHus (paspanHas namna), 3— ABYXTAKTEbI fycuan-
TeAb BHAOOOPASHOr0 HAaNPMKEHH.

JefiCTByeT HaNpsKeHHe Ha MONMOJHHTEJBHON Tape MiacTuH. [Tocse
CHATHSL MHI000PA3HOr0 HANpPSIKEHUsl ¢ 3TOil mapsl Jiyu 6yner or-
K/IOHATBCST TOJBKO 34 CUET HANPSRKEHHS Ha OOBMMHBIX OTKJICHSIO-
HIMX MIACTHHAX W IUKaJa OTCUeTa TAKHM 06Pa20M JIOMOJHHTENbHO
He HCKaXkaercs.

OG6bluHOe W JOTMOJHUTEBHOE PAa3BEPTHIBAIONIHE HaNp siKeHHU st
CXEMHO He CBA3aHBl H, CJIEI0BATEJbHO, JEePKO TNOJYYaloTest U pe-
ryapytoresi. CoOTBETCTBYIOWLEH DEryJMpOBKOIl  JONOJHUTEILHOTO
Pas3BepTHIBAIOIIETO HANPSIKEHHS Jerko JOCTHTAeTCS  OCTAHOBKA
Pa3BepPTKH.

I[IpakTiueckn npeoGpasoBaHue KOPOTKOrO HMIY.bCa CHIHAJA
B HeOOXOJMMble HATIPSKEHHs] MOXKHO IIPOH3BECTH B YCTPOHCTBE,
OIHCHIBAEMOM CJeNyiollelt 6/10K-cxeMoi (puc. 9).

[lepsriit xackan ycrpoiictea (0GBIUHOE SJIEKTPOHHOE peJe)
YAJHHSCT TPHUICINAA CHTHAN 0 HEOGXOAHMOH BeJMUMHBI (Ol
ONpENesIaeT BpeMs 3aJePXKKU Jydya) M II0NAeT €ro Ha MOAYJSTOP.

Bropoii kackan cosmaer mumoo6pasHoe HANpPSIKEHHE, BO3HH-
Kawmee B MOMEHT TIPOXOJAA CHTHAJNa Ha BXOJ YCTPOHCTBA M jeli-
CTBYIOLLlee B TEYEHHE BCEro BpeMeHH 3aJepKki. CXeMHO —- 3T0
HOPMaJIbHO OTKPBHITAasi pPaspsiiHast Jamila, 3amuparolascs oTpHila-
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TeJbHHM HMITYJIbCOM 3JeKTporHoro pede. Tloyuennoe nunoo6pas-
HOe Hampsi’keHWe YCHIMBAeTCA NBYXTAKTHBIM YCHJMTEEM H IO-
CTyNaeT Ha [NOTOJNHHTEBHYIO Napy OTKJOHSIOIMX MJIaCTHH.

OcOGEHHOCTBIO CXE€MBl gBJSIETCS CBS3b B KaHaJje IMJB IO
TIOCTOSTHHOMY TOKY JJIsi YCTPaHeHHs OIIMO0K B 3alIUCH NIPH HAJIAUHH
IIYMOB.

JlaHHas cxeMa OCT2HOBKH PasBePTKH Oblja NPaKTHYECKH Bbl-
HOJIHEHA M TIOMHMO Y2Ke YKa3aHHBIX NPeUMYHIECTB 0 COKpPaleHHIo
30HBI Pa3MBITOCTA O6Jajana ellle M CJASIYIOUAMH AOCTOHHCTBAMI.
[TocTOAHCTBO HANPSXKEHHS] Ha MOAYJISTOPe, HE3aBUCHUMO OT aM-
TJIMTY bl BXOJHOTO CHIHANA, CO3/1aeT OJMHAKOBEIE YC/IOBUS 1JIs1 OT-
cyeTa (PpOHTA KaK y ONOPHBIX CHTHAJIOB, TaK W Y CHTHAJIOB napa-
MeTpa, YTO CYIIeCTBEHHO CHMXKAaeT OIMOKM 3aluCH. YJIYy4IIHIACh
ycioBHs (OKycHPOBKH. B oflieM Tpakre CHCTEMbl CXeMbl KOpPpeK-
MM BHIEOKAHAJa MOTYT ObITh HAcTpPOeHHl TOJIbKO M3 pacuera Kop-
peknuu (poHTA CHTHasIa, He 3a00TCh O KOPPEKUMH amnepTyPHBIX
HCKaXKeHHH.

K HemoCcTaTKy AAHHORO MeTO]a IOBBILIEHHS] KauecTBa 3aIlicH
HAJl0 OTHECTH CPaBHHTEJbHO GOMblllee Mellaiollee JeHCTBHe IIY-
moB. C60M CMrHAJa 3a CUeT HMIYJbCOB MOMex GYAYT BO CTOJIBKO
pas 60Jbllle, BO CKOJBKO BPeMsi OCTAHOBKH Pa3BEPTKH GoJIblLe
IJTATeNBHOCTH HMITYJIbCa CUTHA/NA Ha Bxoje cucreMbl. Onnako yxe
TIPH HE3HAUMTEJNbHOM IPEBBIIICHHH CUPHAJIA HAX DQEKTHBHHIM
sHayeHueMm mryma (B 1,5—2 pasa) MOXHO BbIOpATh TaKOH pasyM-
HEI ypOBeHb OrpaHUYeHHsl BXOJHONO CHTHAJA IO MHHMMYMY, YTO
TeJleMeTpHUECKAs CHCTEMa ¢ OCTAHOBKOH Jyya Oyzer paboTtars
BIIOJIHE YIOBJIETBOPHTE/ILHO.

TToMexOycTOHYMBOCTD CHCTEMBl B 3TOM CJyyae NOBLIUAETCS,
TaK KaK MeXJy COCeIHHMH HMIIyJbCaMH CHrHajJa CydlecTByer
CHJIBHAS KOPDENSALMOHHAS CBSI3b, 4 OMPAHMUEHHE U3MEHseT (YHK-
WMIO pachpe/ieeHus MIyMOB TaKHM 06PasoM, yto HauGosiee HHTEH-
CUBHAs uyacTh LIYMOB He MOXKET OKasblBaTh BO3JEHCTBHS HA CH-
cTeMy.

[IpenBapuTe/bHble OTBITH, NPOBEJIEHHble aBTOPOM IO YJ/yulIe-
HUIO KayecTBa 3alHCH, MO3BOJSIOT ClesaTh 3ak/ioyeHde O mep-
CIIeKTUBHOCTH JIAHHOTO MeToja KODPEeKIMH allepTyPHBIX HCKarke-
HU B TeJeMeTpPHH.

JUTEPATYPA
I. . A. Perptun, K oleHke paspemamoluedf CnOCOGHOCTH reperarolix
TeJeBH3HOHHBIX TPYGOK, CGOPHHK, MOCBsleHHbl 70-T€THIO aKajeMuKa Hodoe,

Han. AH CCCP, 1950.
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COIJIACOBAHHE YYACTKOB BOJIHOBOJA C
BO3AYIUHbIM U BUKOMIJIEKCHBIM 3ANOJHEHHEM
MPH MJOCKOM FPAHHUIE PA3IEJIA

Kand. rexn. nayx JI. K. Muxadiaoscxalt.

B npaxkTHuecKOi# ¢BEPXBBICOKOYACTOTHOH DaaMOTEXHHKe Hepel-
KO BOBHHKAIOT 3a]aud IOCTPOEeHUS SKBHBAJIGHTOB aHTEHH, Das/ind-
HOTO pojJa TNOIVIOTHTeJeH, AaTTeHIaTopoB, (hasoppamaTesiedi H
APYTHX YCTPOHCTB CO BXOAHBIM COIPOTHBJIEHHMEM, PaBHBIM BOJIHO-
BOMY COIPOTHBJIEHHIO COOTBETCTBYIOILHX BOJHOBOLOB.

Srto gocturaercs B OGOJBUIMHCTBE CJIY4aeB IMIUPHYECKHM IIy-
TeM 3a cueT NoAGOpa ONTHMAJBHONO INIABHOTO Nepexofa OT BOVIHO-
BOLA C BO3JYLIHBIM 3alOJHEHHEM K BOJHOBOLY C paboyuM 3amnoJ-
HeHueM.

OcyllecTBUTh 32 CUeT IUIABHBIX IePexo/0B XOpollee COTJIACO-
BaHHe JaXKe B TPEXCAHTHMETPOBOM JHalla3oHe 4acTo OKasbiBaer-
csi KPOTIOTJIMBOI U TPYIOGMKOH 3ajaue. IIpu pabore XKe Ha BOUVI-
Hax MUJLIMMETDOBOIO JHANa3oHa NOoJiydeHHe XOpOLIero COorJaacoBa-
HHS ellle GoJspllle 3aTpPyAHsieTcssi U paboTa IO CO3[JAHUIO Nepexo-
1OB NpuOOGpeTaer IOBEJUPHBIA Xapakrep. B MH/IMMerpoBoM AHa-
HazoHe ONTHMAJbHbIM OblIo Obl IOTyYeHHe TAKOro Iepexoa, npu
KOTOPOM IIOBEPXHOCTb DPa3/iesla MeXKIy BOSAYLIHBIM M pabouuM
sanoJiHeHHeM Oblia Obl ILIOCKOH M TepHeHIMKYJSPHOR K OCH BOJ-
HOBOJIA, a CONJIaCcOBaHHe JOCTHraJOCh 3a CHYeT PaBeHCTBA BOJHO-
BBIX CONMPOTHBJEHHH yUacTKOB, JIeXKAIMX CJleBa U ClpaBa OT IJIoC-
KOCTH pasjeia.

B cBsi3u ¢ 3TMM B HacTosllel padoTe pPaccMaTpPHBAIOTCS YCJIO-
BHSI COIVIACOBAHMA JABYX INOVIyOECKOHEUHBIX Y4YacTKOB BOJIHOBOAAQ,
IpHYEM ONMH M3 THX YYAaCTKOB CUMTAETCS 3AIOMHEHHBIM BO3ILY-
XOM, a BTOPOI — GUKOMIIEKCHOH CPemoOi. [MoBepxHOCTb pasjena
MEXJy YuYacTKaMu MOJaraercs IUIOCKOH H HnepneHnKyJAIpHOR K
ocH BosqHOBOAa (puc. 1).

B KauecTBe BCIIOMOraTeJibHOrO Martepuaja B CTaThe IIPpUBO-
aaTcsa GopMyJibl AJIsi pacuera IM3JEKTPHUECKON ¥ MAarHWTHOH 1Ipo-
HMIAeMOCTH BelllecTBa NMPH H3MEpeHHAX Ha BOJHAX THIA E. '
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BuiBop ycaosuii cornacoBanus

PaccMorpum 3ajauy B obliem BHze. [Tycts nMeercs Geckoney-
HBIH BOJIHOBOJ YACTHYHO ¢ BO3AYIUHBIM H YACTHUHO ¢ GHKOMILIEKC-
HbIM 3anoJiHeHHsiMH (puc. 1). TToBepxHOCTb pasjesa — mIOCKOCT®,
NepIeHHKYJAsADHAsS K OCH BOJHOBOAA*.

E=£'- js'
M=t

Puc. 1. T'panuua paszena nonay-

GECKOHEUHBIX YYaCTKOB BOXHOBOAA

C BO3XYIUHHIM H OUKOMIJIEKCHH M
3aNONHENHEM.

O603HaYHM AH3JEKTPHYECKYIO H MaCHHTHYIO ITIPOHHLAEMOCTD
BO3MyXa 4epes & H Mo, a AHTEKTPUYECKYHO M MATHHTHYIO TPOHH-
IaeMOCTH OHKOMIIEKCHOH cpeanl [2] uepes

e=¢' —j¢’, (1)
p=p —jp" (2)

Herpyano nokasaTs, uto BOJHOBOe CONPOTHBJAEGHHE BOJHOBOIA,
3aTOJTHEHHOTO GHKOMIUIEKCHON CPefoi, ONpefessieTcss cepy oMM

obpazom: .
H4 BOJHAxX Tuna b
2 2\ 4y N
Ex+ £y 1 o\l
Zp= Rl T oo =P\ (3)
Y+ y Joe
Ha BoaHax tHna H:
Ei—{—Ei " Jop 1 ¢\
Zy=\pr) = =— ()" (4)
by + Ay ¥ P

rae: E,, Ey, h,, hy — nonepednsle COCTABASIUHE SJACKTpHYE-
CKOTO H MATHHTHOIO NOJIeH BOJHH;
© — KpyroBasi 4acCToTa;
Y — NOCTOSIHHAsl PACIPOCTPAHECHHS.
ITpuuem:

* YacrtHasi 3a/1aua NOJOGHOTO COTJIACOBAHHS B KPYILJIOM BOJHOBOZE B CJY-
4ae, Korja pabouedl cpejoil ABNAETCH IHINEKTPHK Ge3 NoTepb, pasobpaHa B
pa6ore [1].
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p=[1=(5T

2 2 '
ky= _:‘ = T: (1121)", (6)
rae A, — AMMHa BOJHH B BO3LYXe.
= fo' =p,—Jjp; =p, (1—/1gd), ™
=t — e —je = (1 —jtgd). (8)
o
Ao

(e ©)

Kpuruueckas AMUHA BOJHBI A xp OTPE/EJISETCS THIIOM BOVIHBI
1 PeOMeTPHYECKHMH pasMepaMH BOJIHOBOA.

BoJIHOBHE CONPOTHUBJIEHHS HJISi y4acTKa BOJIHOBOXA C BO3-
AYUIHBIM 3aMOJHEHHEM SIBJASIOTCA YAaCTHHIM CJIy4YaeM BhIpaxe-
HH (3) U (4) IpH e=¢y H p=p, TakuM 00pa3oM, AJsi BOJH
tuna E umeem:

. "
Z;,= =1 =po (%) (10)
Jweo €
K Aas BoJH tHna H: ) ,
z, =12 _ RS (*‘_°)”, (11)
0 v Po $o .

rae

1= (T

PaccMoTpuM ciyuafi coryiacoBaHus Ha poiHax THna E. Jlas
paBEeHCTBA BOJIHOBBIX CONPOTHBJIEHHIl YYacTKOB BOJHOBOAA C BOS-
LYIHbIM U OUKOMIVIEKCHBIM 3AMOJHEHUSIMH JOJKHBI HMETb MECTO
cJeayloue COOTHOLICHHS

ReZ, =2, (12)
JmZ =0, (13)

TIpousBens psii HECIOKHBIX MPe0OPA30OBAHUI BHIPAKEHUS (13)
comecTHo ¢ Boipaxkenuamu (3), (5), (7), (8) u (9), moxHO Hail-
TH YCJOBHe OTCYTCTBHsI PEaKTHBHOH COCTABJISIOWIEH Y BXOJHOTO
CONPOTHBJeHHs] YYaCTKa BOVHOBOAA C OHKOMILIEKCHON cpenoi.
Ono umeer BUA:

DY 2
« dery
tgd, =tgd | 1 — . (14)

By (1423,
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Ha ocnosanuu Buipakerns (12), pewennoro cosmecTno ¢ (3),
(5), (7) -+ (10), Haxoaurcs YCJIOBHE COIVIACOBAHUA  aKTHBHBIX
COCTABJISIIOIHX BOJIHOBBIX COMPOTHBJIEGHHII.

OKasblBaeTest, 4TO 3TO  COMNIACOBAHHE BOSMOKHO B cayuae,

Koraga:
! nu'_] 1 + ‘g ae tg B[L I/V‘IZ
oo g 1+ tg23, (15)
Ap - 1’ 1 —1tg?8,
) () (L4-tg2d
HOCKOJH)K}' B J1000m p860“{€M BOJIHOBOJd€e BCera
A )
— 1, (16)
Aep

TO upH & >1 u tgd <1 Ha ocuoBaumu (15) corJacoBanue
Ha BoJHEe Tuna E Moxer 6blThb TONbKO B cJaydae, €Clu:
‘ ry < g (17)
H
B > L (18)

Ha Bosnax tuna H pewenwe 3afaun CONIacOBAHUS OKAa3blBAGTCA
COBEpILeHHO MOLOGHBIM, H COOTHOIU@HHS, YKBUBAJIEHTHbIe BHIPAXKe-
HusaM (14) w (15), GyayT nMeTh BHA:

A 2
P
tgs, =tgd | 1 — — AL ) , (19)
: b pye (141823, )
o 141gd1gs, \'/y
Ao T 14 1g23,
= i . (20)

e ar tg33,)?
[pu p,>1 tg8, <1 cornacoBanue Ha Bonse H Bo3MoxHO,
ecJIu:

B, > e, 21
H

B > 1. (22)

3aMeTuM, uTO H3BECTHble YCIOBHSI COMMIACOBAHMS ABYX Gearpa-
HHYHBIX CPeA MOryT ObITb MOJY4YeHbl KaK YACTHBle CJAYYaH COOTHO-
wennit (14), (15), (19) 1 (20) npu Iep==c0.
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Heo6xonuMble mapaMerpbl OMKOMILIEKCHOH cpelnl Anst
HIHPOKONOJOCTHOrO COrJacoBaHHs

OTMeTHM TaKOH CYILIeCTBEHHEI (DaKT, YTO BOVIHOBBIE COIPO-
THBJEHHsI KaK BOJHOBONOB C BoJIHamH THna E, Tak M BOJIHOBOJOB
¢ BOJHamH THna H mpu 3anmosHeHMH HX CPefol C

p g, > 10
(23)
tg 8lL =~ tgd_, ,
OKa3bIBAIOTCS NPUMEDHO PaBHBIMH  BOJIHOBOMY  CONPOTHUBJ/IEHHIO

NaHHOH OGe3rpaHHyHON CPebl.
JleficTBUTEIBHO, ITOCKOJIBKY JJisi OOBIYHBIX BOJIHOBOMOB OTHO-

IWeHne paboueil H KPHTHUECKOH [JIUHBI BOJHEI 3 MMEET BeJIHH-
xp

ny okosto 0,7--0,9, To mpu

1 A 2

— (——"—) <L (24)

P18 Mep

Ha ocnoBanuu Bhipaxenu#t (3) u (4):

0w \Us |
A z(i’— i—) : (25)

np g1 >10 fo %

i,
Z4] . . z(“—(’ _“3_) : (26)

p €1 >10 \ fo &

O6beayHss 0oJayYeHHbIe Pe3yJbTaThl, MOXKEeM OIPENeuTb yC/aI0BUe
COrJIaCOBaHUS Ha BOJHAX THna E ciepyiomum o6pasoMm.
CorsiacoBaHHe JBYX y4aCTKOB BOJHOBoJa (pHC. 1) Ha BOJHAX
tuna E 6yger uMeTb MECTO B Cjydae, eCii TapaMeTphl OUKOM-
ILICKCHOl  Cpefibi  yIOBAeTBOpsiloT — coortHowenusm (14), (15),
(17) u (18). B cayyae xke, ecii 3Ta Cpela YROBJIETBOPSET H CO-
oTHouIeHHsIM (23), YC/IOBHE COTJIACOBAHMSI MOXHO OTpeneuTb Go-
Jlee TIPOCTHIM TpeOOBaHHEM—paBEHCTBA BOJIHOBOTO COINPOTHBJE-
HUS1 6e3rpaHuyHOli GUKOMIVIEKCHOR Cpeibl BOJIHOBOMY COHPOTHBJIE-
HUI0 paBouero BOJHOBOAA (¢ BO3AYIIHBIM 3amoaxennem). Ilasee
CJIeAyeT, 4TO MOCKOJbKY BOJIHOBOE CONPOTHBJEHHE BOJHOBOAR,
3aTIOJIHEHHOTO JAHHOH OHKOMILUIEKCHOH Cpefol, NpaKTHYECKH He
3aBHCHT OT paboueil JJHHBI BOJHEL, TO IIPH U3MEHEHHWH JTHHBI BOJ-
HBl JIMAMAa30H COIJIAcOBAHMA (mosioca) OyaeT rJaBHBIM 06pasoM
OTIpefiesIATbCs U3MEHeHHeM BOJIHOBOTO CONPOTHBJCHHS BOJIHOBOAQ
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€ BOSHYIIHbIM 3ano/HeHHeM. YacToTHAst XapaKTepuCTHKa COraaco-
BaHus B NaHHOM Cjlydae MoxKeT OLITb PAacCUdTaHa o thopmy-

Je [3]:
KCB)  Zg
KEB}— Zg, ’
TO €CTb Ha OoCHOBaHHH (25) u (10):
KCB}N 1 (s \'e
= — (=] . (27)
KbBB Po ( :1)
Ha ocnoBanun storo coornomenus 1pu ;—‘“:0,7 6HKOM-
NJEKCHaA cpella JO0JXKHA MMEeTh: i
g = 2p. (28)

Takum 006pasom, BO3MOKHOCTE OCYLIECTBJICHUS] OITHMAaJbHOTO
COTJIACOBAHHST HA BOJHAX THma E CBOAMTCS K CO3MAHHIO CIElH-
aJIbHOH GHKOMIVIOKCHOH CPelbl ¢O CaIeyIouuMy napaMeTpaMmu:

tg s, ~ tg B,s
Be > 10, (29)
g =X 2.
Ananoruunas cpena, ofecrneuuBamIas COrJIacoBaHUe npu
IIOCKOH Tpanulle pasjiesa Ha BOJHAX THMA H JOMIKHA UMETh:
5
tgd, ~tg3 ,
p e > 10, (30)
By = 2.
HacToTHas XapaKTepHCTHKA B 3TOM CJly4yae MOXKeT OBITh Paccuu-
TaHa 1o gopmye:

KCB| 7, e \a
= =py (-] 31
KEB} Zy, 7 °< ) ©h

Onpeaenenne MarHuTHON u JHIJEKTPHYECKOH MPOHHLAEMOCTH
GMKOMIJIEKCHOH cpeapl Ha BOJHax THna E

flpu onpezenenun maruutiol u AAJIEKTPHYECKOH TIpPOHHLIAe-
MOCTH 6HKOMHJI€KCHOI'/)I Cpedbl U3 3KCIEepHUMEeHTa OOBIYHO noJyyaem
BEJIUUHHY [IOCTOSHHOM PACIHPOCTPAHEHHSt | M BEJHYHHY BOJHOBO-
O CONPOTHBJIEHHS Z yyacTKa BOJIHOBONA, 3aMOJHEHHOTO AaHHO
Cpenon.
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BoipaxeHue AJs € Ioaydyum Ha ocHoBahmu (3), (5) u (10):

Zg X

= 32
1 ZEO & 2n po ? ( )
OTKyZAa
o= — j i o (33)
Zg  2mp,

Ha ocHOBaHHM TexX Xe€ COOTHOLIEHHH HAXONHM BhIpaXX€HHE
IS gyt

. hopo  Zp 1 ( b )2 (34)

p=—J on Zg 1 5—1 Mep

B HHXeHepHBIX pacueTrax uacro 6oJiee XeJaTeNbHO HMETb
CBSSb HEHCTBHUTEJbHBHIX KOMIOHEHT g, H € C AEHCTBUTEJb-
HEIMH KOMIIOHEHTaMH T U Z.

CuHTas, 4TO:

Z,=R+jX (35)
H
T=a + ]B’ (36)
Ha ocHoBaHuH (3), ¢ yuetoM (8) u (35), noyuaem:
aR -+ BX
tg .= BR—aX (37)
H
)
o= °BWTE (38)
go R (141tg?3,)

B ciyuae, koraa BOJIHOBOE COTIPOTHBJAEHHE y4acTKa BOHOBONA,
3aII0JJHEHHONO OHMKOMIIEKCHOH CpefoH, paBHAeTCs BOJHOBOMY CO-
NPOTHBJIEHHIO BOJHOBOAA C BO3/YLIHBIM 3aroJIHEHHEM, COOTHOLIe-
Hust (37) u (38) NpuUMyT BHI:

tg3, = T (39)

¢ =—"t - (40)
1 wCoZEo '
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Bupaxenus nas p u tgd, HaxolaTcs Ha ocHOBaHHH (5) C
yuetoM (7), (8) u (36):

tod 1—ktghd, 4'1
0 —
g, P (41)
rae ,

k:L_LJ,_Q;( = >2

20 28 af \ g

H

) 3

k1= > (42)

2, (%f(tg b+ 1g3,)

Pe3yabTathi aKcnepumeHTanbHON NpoBepkH yca0BHiE
COrJIacOBAHHUSA

Beina cosnana ycraHoBka, nospossiowas caenaTh NIPOBEPKy
NOJTyYEHHbIX BBIIIE BbIBOJOB Ha BOJHe THHa E¢ B TpexcaHTHMeT-

POBOM JHanasoHe aiuH BoJH. [IpoBepka mpoussoausacs Ha BO.IHE
tina Eoi B CBA3M c TeM, 4ro MarHMTHAs NPOHHILAEMOCTH MMEB-
Herocs B HalleM pacnopspkeHHW Matepuana citgd,~tgd 6buia
MeHblle, YeM €ro AU3JIEeKTPHUECKast TIPOHHIAeMOCTb. ‘

B pesyabrate sxcmepumenta GbLIO IOJAYyUEHO  COrJIACOBAHUE

¢ KCB<1,1 npn #’ =0,895. HMaMepeHHble Npy COTJIaCOBAHMH
xp

H pacCYHTaHHBIE C MOMOUIBIO COOTHOWEHHH (37) -+ (42) mapamer-
pbl MaTepHaJa OKa3aJuch CJACNYIOLIMMHU:

Py :2;1 (l - j01077)1

e, =9,8 (1 — j0,083).

Taxum ofpasom, Gbuia 3KCIEPHMEHTANBHO J10KA3aHA BO3MONK-
HOCTb COTVIaCOBAHHs YYACTKOB BOJIHOBOAA C BO3JYLIHBIM U OHKOM-
IUIEKCHbIM 3aMOJIHEHUEM INIPH IUIOCKOH TpaHuUe pasfena u IOj-
TBePXKJeHa CNPaBelIMBOCTb BLIBEEHHBIX B CTaTbe YCJIOBHH TaKOro
COrJ1IaCOBAHUSA.

3akaw4yeHue
CorsiacoBanite yuaCTKOB BOJHOBOJAA ¢ BO3AYIIHBIM M GHKOM-

TVIEKCHBIM 3allOJIHEHHEM TPU IJIOCKOH rpaHuue pasznedsa TNPUHL-
IIHaJIbHO BO3MOXKHO KaK Ha BOJIHAX THIIA E, TaK W Ha BOJIHAX TH-
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na H. Ilpu sToM coracoBaHue Moxer OBITb IOJYYEHO B fofoce
YACTOT, IPAKTHYECKA PABHOM TIOJIOCE TIPOMYCKAHHS yqacTka BOVIHO-
BOJA C BO3AYLIHLIM 3aNOTHEHHEM.
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FNABHOE YNPABNEHUE FEOAE3UU u KAPTOTPAGKH
MBA4 CCCP

CbOPHUK

| CTATEN 1
[0 KAPTOTPAGUM

sunyck 10
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CBOPHUK CTATEM 10 KAPTOTPA®UHU
[VIABHOT'O YITPABJIEHUSI TEOIE3HU U KAPTOIPA®UHY

MBJ] CCCP
Boinyek 10 1958 r.

Kann. reorpag. wayk M. H. Huxuwos

O METOOHMKE NMOCTPOEHHS OBJIACTHBIX
CEJIbCKOXO3HCTBEHHBIX KAPT

CelbcKOX03 5l CTBEHHbE KapTH o6jacTeif, Kpaes H pecny6anxk CCCP
HMEIOT GOJIBIIOE 3HAYeHHE NS YJYyUUIEHHST DYKOBONCTBA CEJBCKHM XO35ii-

<tBOM. [0 CBOEMY XapaKTepy OHH ABJSIOTCH KOMILTEKCHbIMH 0G30PHO-CIIPABOY-
HBIMH.

Heo6xonumocts paspaGorku Takmx KapT BHITEKAeT H3 CaMOil NpPHPOLHI
HALIero ceJbCKOro Xo3sicTBa. B oTiHume ot kanmurasmcTHueckoro COLHAJIH-
CTHYECKOE CEJIbCKOe XO035ACTBO DPa3HOCTOPOHHee, MHOrooTtpacyeboe. [Has
OTOGpaXKEHHS STHX YepT HeOGXOTUMbI 06 11eCeTbCKOXO3AHCTBEHHbIe KapTHl.
TTOKa3hLIBAIOLIHE CEJIBCKOe XOBSAHCTBO B LEJOM, COYETAHHS H B33aHMO3ABHCH.
‘MOCTH MeXIy OTAeNbHBIMH OTPac/asTMHU.

Baxnoots m3manus 0030PHO-CITPABOYHEIX  O6JIaCTHBIX CeJNbCKOXO3 511~
CTBEHHBIX KapT BeITeKaeT M3 pa6or B. U. Jlenuna u us pewrennit KoMmyny-
CTHYEeCKON NapTHH.

Ewe B 1922 r. B. U. Jlenun nucan: «3emienemne B Kanyxckoi ry6ep-
HHY He TO, uT0 B Kasanokoi... He yuynTniBath Bo Beex sTux BOMpPOCAX MeCT-
HHIX OTJIHYHH 3HAYKJIO GHl BnajgaTh B GI0pOKpaTHYeCKH LOEeHTPaJIusM H T. n.,
3HAYHJIO GBI MELIAaTh MECTHBLIM PAGOTHHKAM B TOM yyeTe MeCTHHIX pasuuui,
KOTOPHIH SIBJISIETCH OCHOBON pasyMHo#t paGoThl» *.

B pewenusix KoMMmynucriueckoi MapTHH TpeGyercs, YTOGH pPYKOBOMS-
wHe pabOTHHKH CeNLCKOTO XO3SHCTBa CHCTEMATHYECKH M HACTOHYHBO H3yya-
/I MECTHBIE NPHPOJHbIE H 3KOHOMHUECKHE YCIOBHS CEJILCKOX03ACTBEHHOr0
npousBoncrea. Pespanbckuit mienym LK KITCC u cegpmas ceccuss Bepxos-
Horo Cosera CCCP (1957) uaMerunn TyTH NEPECTPORKU YNMpaBJIeHUs Npo-
MLIUJIEHHOCTBIO M CTPOMTEJILCTBOM 110 aAMUHUCTDAaTHBHBIM 3KOHOMHYECKHM
paifoHaM uepes COBETH HaPOLHONO XO3ANCTBA. Yenemrnoe ocymectsienne
STHX MEpONDHSTHH TpeGyeT IIyGOKOTO M BCECTOPOHHEro H3yUeHHs pa3Me-
IICHUA NPHPOAHBIX YCJIOBHH, reorpadud NPOMBILIIEHHOCTH H CebCKOrO
X035dCTBA 3KOHOMHYECKHX AIMHHHCTPATHBHBIX paiionoB. O6JacTHble cesb-
CKOXO35CTBEHHbIE KapTHl MOT'YT OKa3aTh 6GosIBLIVIO TOMOIIb B 3TOM nejej

PaspaGotka meronmuku cocrapsenus OGJaCTHREIX  O6IIeCeIBCKOXO3SHCT-
BEHHEIX KapT 0COGEHHO aKTyasbHa Tenepb, KOrna B Haulel CTpaHe B IIKPO-
KHX Macmra6ax DasBepTHBAIOTCH PaGoThl 1O COCTaBJIEHHIO  DPa3JIHYHBIX
CeNLCKOXO3AHCTBEHHBIX KapT, B TOM UHCJe M 06MacTHHX. B Hacrosllee Bpe-
MA TOTOBATCS K M3NAHHIO CeJbCKOXO3SICTBEHHDIe KapTel Mockosckoil,
Owmcxoit u HoBocubupcokoii o6macre. PassepruiBatoress paGorts mo APYyraMm
06JacTIM U pecnyGauKaM. ’

*B. W Jlennn Cou T, 33 Hsp 4-e, cTp. 327.
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B oTeuecTBeHNOil ¥ 3apyGeKHON NPAKTHKE BCTPEUAOTCs TPH TUna obuie-
CeNbCKOX03AHCTBCHHBIX KapT, pasiHualollnXxcs Mexay coboil mo cmoco6am
NIOCTPOEHHsI: a) aHaJAHTHUeCKHe, 6) CHHTeTHUECKHE, B) KOMIJIEKCHBIC.

Ha anaanTHueckMX KapTaxX HAHOCATCS KOHKDETHHIE TOKaszaTesaH, NpH-
eM KaXJbiil 3JCMEHT COJepKaHHUs JaeTcd OT[AeJbHO, CBOUM YCJIOBHBIM 3Ha-
koM. Ha Takux xapTaX KaxAbli Kaprorpadupyemblii 00bEKT HAXOAUT CBOE
HHAHBHAYa/JbHOE BbipaxeHHe. AHaJHTHYCCKUH MeTOJ NPHUMEHseTcs B TeX
cllyuasix, Korja Ha KapTe IOKa3blBAlOTCs IIPOCThble 3KOHOMHUYECKHE sABJICHHUS.

Ha CHHTeTHYeCKHX KapTax, Hao6opoT, Bce [0Kaszarte/n AaoTcs B 0000-
LIeHHOM BHJe, B cuHTe3e. Ha Takux KapTax oObIYHO ITOKA3bIBAIOTCS He KOH-
KpPeTHBIC SIBJCHHS (OTHeJNbHble KyJbTyPH WIH OTPACciM), a CeJbCKOX03siicT-
BEHHble pPalioHBI.

Ha koMI/IeKcHBIX KapTax coueTalTcesi 00a 3TH crnocoba H3o6pareHus—
aHAJHTHYECKHH M CHHTeTHueckHit. Hanpumep, okpackoii ¢oHa MOKa3biBaOT-
C5l CeNIbCKOXO3SIHCTBEHHble DaioHBbl, a apeaJaMH HJH 3HAaYKaMH—pasmeuie-
HHE OTJAeJBbHBIX CeJbCKOXO3sIHCTBEHHBIX KYJAbTYD HJH BHIOB XHBOTHBIX.

Kaxabli U3 3THX THIIOB KapT MMeeT CBOH JOCTOMHCTBA M HENOCTATKH.
AHaauTHYecKHe o0IIeCebCKOX035IHCTBEHHblE KaPThl CoNepkKaT KOMHUECTBEH-
HLle XapaKTePHCTHKH, XOPOLIO YBS3HIBAIOTCS C 3KOHOMHUKOH CebCKOXO03SHCT-
BEHHOTO MPOM3BOJCTBA, CO CTPYKTYPOIl 3eMJieleslHsl U XUBOTHOBOACTBA. OHH
MOTIYT GBITh HCIOJIL30BAHBI [Js1 BCIKOFO POJa 3KOHOMHUUECKHX CYXKIEHHil H
pacueToB. AHAJTHTHYeCKHE KapThl He al0T NPaBUJbHBIX COOTHOLIEHHH MeXk-
Iy MOJIeBOACTBOM M KHBOTHOBOJACTBOM, HE BHISIBJISIOT AeACTBUTENbHOH POIH
OTAEJNbHBIX OTpacjell CeJbCKOrO Xo3siiicTBa B palloHaX, OUYeHb TPYIAHB H
rPOMO3JAKH N0 HOCTPOEHHIO.

CHHTeTHUEeCKHE CeJbCKOX03HCTBEHHbIE KaPThl HMEIT GoJiblloe HayyHO-
No3HaBAaTeJbHOE 3HAUeHHe, SBJASIOTCH XOPOLIUMH yueGHbIMU nocobusmu. Ho
CHH MAJIONPHTOHB /i NPaKTHUECKHX IleJlel, JaloT JHIb OTBJEeYeHHOoe
npejicTaBJeHHe O CeJbCKOM XO3siCTBE KapTorpapupyemoit TeppUTOPHH. Us
TAKHX KaPT HeJb3sl MOJYUYHTb KAaKHX-THO0 KOHKDETHBIX CBEJEHHH H CIPaBOK
0 pasMelleHHH MOCEBHBIX IJIollafedl H MOro/oBbsl CkoTa. CHHTETHUECKHE
CeJbCKOXO3s1HCTBCHHBIE KAPThl He JAIOT JOCTATOUHOH XapaKTepHCTHKH MecCT-
HBEIX OCOGEHHOCTEH CeqbCKOXO3SICTBEHHOrO NMPOU3BOACTBA.

CoBeTckiil COI03 O4eHb Pa3HOOGpa3eH B CENbCKOXO3HCTBEHHOM OTHO-
menny. Cesabckoe X034icTBO obaacteil, KpaeB U peclyOJHK, PACIOJOKAHHBIX.
B CeBepPO-BOCTOUHBLIX PaHOHAX, CHJABHO OTJHYAeTcs OT CeNbCKOTO XO3SHCTBA
pecny6ank Cpenseit Asun u 3akaBkasbsl. ITosroMy aas pasHbIX obnacTe#
noTpeGyloTcs pasHble CelbCKOXO3AHCTBEHHbIE KapThl, CHIBHO pasJiHyaloulre-
cst Mexay co60I0 Kak Mo COAepPXKaHHUIO, TaK U MO MeTodaM COCTABJICHHS.

Hamu paspaGotan psil o0pasuoB OGAACTHBIX CE/IBCKOXO3SHCTBEHIbIX
KapT AR pasHblX paiioHoB. OfHAKO Nepen TeM KaK NMepeHTH K paccMorpe-
HHI0 5THX OGpPa3loB, C/A€1yeT OCTAHOBHTLCS HAa HEKOTOPBIX OOIIMX BOTPOCAX
co3faHus 06/acTHBIX CEeJbCKOXO3SHCTBEHHBIX KapT.

Ha o6aacTHBIX CeabCKOX03sHCTBEHHBIX KapTax Hapsay CO CrelnnanbHbl-
MH 3JeMCHTAMU 1aloTcesi ¥ obllereorpaduueckue: ruaporpadus, HaceleHHble
MYHKTBI, IyTH COOOIIEHHS, aAMUHACTDATHBHBEIC TPAHULBL H HEKOTOpHIE 3Jie-
MEHTHI (pu3HKO-reorpauueckoi Cpeabl.

BaKHbIM 3JeMeHTOM reorpaduyeckod OCHOBBL sIBJISIIOTCS TaKikKe Mac-
wTaGhl ¥ npoeKnuH. [1pn yCTaHOBJIEHHH MAcWITa00B KAPT HYXKHO YUATHIBATH
0COGEHHOCTH CebCKOX0351iICTBEHHOTO IPOU3BOACTBA KapTrorpadupyeMoit Tep-
DUTOPHH M CTENCHb €e OCBOGHHOCTH, CNEUHQHKY pPasMelleHHst KyJabTyp H
oTpacjell, o0ecrneueHHoCTDb kaprorpa)yuecKknMu MAaTCPHaMaMH, NPaKThHUC-
CKHe 3aMpochkl PaGOTHHKOB CETbCKOTO XO3AHCTBA M yAOGCTBO MOJb3OBAHAS
KapToH.
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B cootBercTBUM ¢ 3THME Ccoo6paKeHHsIMH aJ1s 00LIeCeIbCKOX03 i CT-
BCHHBIX KapT o6sacTell, kpaes u pecnyGJHK MOryT GhiTh PeKOMeHI0BaHk
‘erenylomue mMacwta6u: 1 : 300 000—1 - 500 000, 1:600000—1 : 1000 000
I': 1500 000—1 : 2 000 000; macmra6er 1 : 1500 000 u | 12000 000 pexomen-
AYIOTCA raBHBIM o6pasoM mJis HEKOTOPLIX BOCTOUHBIX 06.1acTels, Halpumep
Kpacrospckoro Kpas, KaMuarckoi obnacth, SIKyTckoi ACCP, Tiomenckoii
o6Jacti, Xabaposckoro Kpast 1 1p. HanGosee passurhe s CeJILCKOXO03HCT-
BEHHOM OTHOIUEHHH YaCTH HEKOTOPEIX BOCTOUHBIX 0GJacTel (tor Kpacuosip-

CKoro kKpas u TwoMeHcKol 06JIaCTH) MOTYT GHITh W3ZaHLI OTAEeNbHO B Gosee
KPYIMHBIX Macurra6ax. :

Has cenbckoxossiicTBeHHbIX KapT pecnyGiHK, KpaeB ¥ o6macrei CCCP
Les1eCo00pasHO NMPHUMeHsSITL aBe TIPOEKIHH

i) TONEPEUHO- IHIHH A PUUECKY IO PaBHOyrospHyl0 npoexuuo Iaycea;

2) mpsimyio KOHHYECKYIO NPOEKIHIO.

Tpoexuns T'aycca maer AOCTATOUHYIO TOUHOCTB M MO3BOJISET HCIOAB3O0-
BaTb 1JIS1 OCHOBHI TOTOTpaHYeCKHe KapTel, COCTaBJIEHHbIe B 3TOM NMpoeKuuy,
3Ty NPOEKUHIO MOMKHO TPUMEHATL B Cllyyae MaJOi NPOTSAKEHHOCTH 30HE!,
€CJM IPOTSXKeHHe 06JIacTH He NPeBMIIAeT Mo noJjrore 6—7°,

[lpaMas xounueckas PaBHONIpOMEXKYTOYHAst npoeKuus, COXpaHaIas
ATHHEL 0 MEPHAHAHAM, TIPHMeHsIeTCs 115 OGIIHPHEIX TEDPHTOPHI, UMEIOILUK
SHAUMTEJBHYIO NPOTAKEHHOCTb 10 JONTOTe (6onee 6—7°).

B tex cayuasix, korna kaprorpagupyemas teppuTopus BHITAHYTA MOA
HEKOTODLIM YTJIOM K JOJTOTHOMY MJH IIHPOTHOMY HaNpPaBJAEHHIO, Leecoos-
PasHo NMpuMeHATHL Kocylo UHIHHIPHYECKYIO TIPOEKIHIO.

Ykazauuwie Macurtabo u NPOCKIAHA NO3BOJISIOT HCIOMBL30BATH JJISI req-
rpapHuuecKoii OCHOBHI TTOJIUTHKO-3 IMHHHCTPATHBHblE KapTH, YTO 3HAYHTE/b-

HO YCKODHT M yjelieBHT Pa3paboTKy 06aaCTHBIX CeJIBCKOXO03SIHCTBEHHBIX
Kapr.

cTpouteascrsa I'9C, oropomuuuectsa u CanoBoaCTBa, pHIGOBOACTBA, nepe-
BO3OK CeJbCKOXO3AHCTBEHHBIX IPY30B | T. I

Ha o6aactunix CENLCKOXO3AHCTBEHHBIX KAPTaX AOMKHAL GhiTh HaHeceHh
TIpeKne BCero ropona, sBJASIOUHECS ANIMHHHCTDATHBHBIMH LEHTPAMH, TIOCE-

Mble ISl ODHEHTHPOBAHHUS pasMellefus KYyJAbTYD H oTpacueii.

ITo AAMHHHCTDAaTHBHOMY 3HauyeHHIo HACEJICHHbIE TYHKTH nOApasse-
JAIOTCA Ha HEHTPHl pecny6.uk, KpaeB u o6aacrei, aIMHHUCTP ATHBHHIX
PafHoOHOB M CeNbCKHX COBETOR,

Hanocsarcs Taxxe IEHTPH COBX030B, PTC i Kouxo308, [To Tumy mocese-
HHA HaceJIeHHble NyHKTH JEJATCH: Ha Topola, MOCeNKH TropoacKkoro THIIA,
HACJeHHBIe MYHKTH CEAbCKONO THIIA,

Ha xaprax nokasuisaiores BCE KeJle3Hble H HauGoJlee BaxHbie be3pesn-
COBHE NOPOTH C IOApa3ie/eHHeM HX Ha rmaBHefimne u npoune. JKesesnpre
H Ge3pe/bCoBble JOporH H3obpaxalores ONMHAPHLIMH JIHHUSIMH 4epHOTO
HJIH KODHYHEBOTro uBera. Ha KapTax noxaseBalOT Cya0XomHble YYacTKHd pex,
KpynHble XKele3HOL0POXKHEIe CTaHLHH, MODCKHE H peyHble IIpHUCTaHH.

Ha o6aacrumix CEbCKOXOBAHCTBEHHBIX KapTax [IOKa3bIBAIOT  aqMUHH-
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THBHBIX DaiioHOB, H306paxKaeMbie TOJNBKO IUTPUXOBBIMH 3HAKAMH (6e3 oT-
MBIBKH) .

M3 sneMenToB (uU3HKO-Teorpaduueckoil cpelbl Ha o6JacTHBIE CeJAbCKO
XO3AHCTBEHHBIE KAPThl MOTYT GLITh HaHeCeHbl KPYMHble KOHTYDHI 6osoT, nec-
xoB u JecoB (He mence 30—50 mu?). Bosiee Me/KHe KOHTYPHL Jeca HAROCATCS
& Majiosanecenbix paiionax. Ocofoe BHUMAHHE JOJNHKHO OBITh obpauteHo Ha
noapo0iioe OTOOpaXKeHHe JeCHbIX MacCUBOB H 60J10T, HCIIOJAb3YEMbIX B CeJb-
CKOM XO3sfiCTBe (3arOTOBKA APeBeCHHB, Topda u 7. 1.). Ha xaprax Cpenyei
Asmy u KaBkasa n0JKHa OBITh JaHa OTMbiBKa pebeda, noApoOHO MOKa3aHbl
BeyHBIe CHErd, JeAHHKH, MHTAIOIMe 0a3UChl. B 3aCyIIMBLIX pailoHaX MOXKHO
HAHOCHTb XapaKTepHble W3OTHETHl, H30TePMbl, JHHUH, NOKA3bIBAIOLLINE TONIH-
gy CHEXXHOTO MOKPOBA, TPAHMIBL NPYPOJHBIX 30H U YepHo3eMa M T. II.

OCHOBHOe COfepKaHne OBJACTHBIX CEJbCKOXO3SICTBeHHbIX KapT, Hesa-
BHCHMO OT C0co5a HX COCTABJ/EHHs,—CeIbCKOXO35IICTBEHHbIe MPEANPHATUS 1
yupeXxieHusi, IJaBHble OTPac/iH H KyJAbTypbl CEIbCKOTO X03sHCTBa.

Ha Bcex CebCKOXO3SHCTBEHHbIX KapTaXx KOJMKHBl ObITb IIOKa3aHbl COB-
xo3bl. [1o pasmMepaMm BaJoBOil IPOILYKIUH B IEHHOCTHOM BBIPaXKEHUH MX MOZKHOr
pa3jleiuTh Ha 3 TPYIIBL KPYNHEHIIHe, KpyNMHbe H CPeLHNe. dopma 3HaKaA—
KBaJpaT, Pe3KO OTIENSIOUIMH COBXO3bl OT NPOMBILIUICHHDBIX TpeanpUsATHI,
o6biuHo H300paKaeMbix KpyxkaMu. Crienuaisalus COBXO30B IOKAa3bIBa€eTC:
OKDaCKOil 3HAUKOB, TIPHUEM LIBETOM MOXHO BBIACAUTHL TOJBKO OCHOBHBIE TDYI-
[Ibl COBXO30B— 3€PHOBbIE, AKUBOTHOBOJUECKHUE, IIIOOOBOUIHbIE | T. 1., 4 B I1pe-
meJax Kaxaoil M3 9THX TPYII Gosiee y3Kas CIelMaNH3alis COBXO30B MOXKEL
6biTh OTOGpaXKeHa JOTOJIHUTEIbHBIMH IITPUXOBBIMHU 0603HAUEHUIMH.

PemontHo-Texnueckue crammg (PTC) ayyuie Bcero u300paXkaTb 3Ha4-
KOM TPexyro/biuKa. B 3aBHCHMOCTH OT PasMepOB OCHOBHBIX $OoHI0B OHH
MOryT GbITb pasjesieHpl Ha 2-—3 TPYIMbl KPYITHEE, CPEAHME 1 TIPOYHE.

Ha 06/1aCTHBIX CeJqbCKOX03AHCTBEHHBIX KapTax IMOKa3bIBAIOTCA TPEAnpHsi-
TUs, TepepabaThiBalOLLle CeJbCKOX03SHCTBENHOe Chipbe MECTHOTO IIPOHCXOXK-
eHHS—JeH, [eHbKY, XJA0MYaTHHK, CaXapHylo CBEK/Yy, MOJIOKO, IUIO/LI | bpyx-
Thi ¥ T. I.. 3aBO/AbI MOKA3BIBAIOTCA KPYKKaMH, pasjie/leHHbIMY 110 pasMepaM Ha
KpynHble 1 cpexnye. Kaxaas oTpacib NPOMBIIICHHOCTH BLI1eJseTCst 0COOBIM
[(BeTOM, HO TAaKHX I[BETOB He JOKHO ObITb MHOTO.

Ha KapTbl MOXKHO HaHOCHTb KPYTHBIE KOJXO3HbIE U ME2KKOJIXO3HbIE Tefl-
JIOBBIE M HMAPO3JIEKTPOCTAHIMY, a TaKXKe MeKpaloHUBle ¥ TOPOICKHE, SHEPTHS
KOTODBIX HJeT Ha HYZKJBI CeIbCKOTO XO3HCTBA., OJEKTPOCTAHIIUKY  JIydlle
Beero 0003HAYATH 3HAKOM IIECTHKOHEUHBIX 3BE3L0UEK KOPUYHEBOTO (T2LL) »
roy6oro (I'2C) usera.

Bricuine y‘{'€6}lble, HayuyHble U OIBITHBIC CeJIbCKOX03SIHCTBEeHHbIE yupexile-
HHUS NOKA3bIBAINTCH Pa3JUUYHBIMU reoMeTpUYeCKHMH 3HaYKaMH. O‘Kpacxa 3HAKa
nepenaer Hx clieiuaJ/au3aluio.

Ha kaprax macmraba 1:500000 u kpynHee MOXKHO BBLAEUTH OCOOBIM
PHCYHKOM IIyHCOHA H XapaKTepoM mpudTa HeHTpasbHbie yCaApObi COBXO30B,
nedtpsl PTC H KOIXO30B. B cayuae, €CaAM B OTHOM HACEJCHHOM MYHKTE HVCeT-
sl HECKOJIbKO IPOH3BOICTBEHHBIX CeNbCKOXO3SHCTBEHHBIX ICHTPOB, MOAOUCDI-
BAaeTCsl TOMBKO HACEJNEHHEIH MYHKT, B KOTOPOM PAacmoJIOXKeHbl STH LEHTPLL.

Ha o6JacTHBIX CeJbCKOXO3SHCTBEHHBIX KapTax JOJIZKHDI ObITh IIOKa3aHbl
IPAHHILL 3eM/IEl0Nb30BAHHS KOJIXO30B M COBXOS0B. OTH TpPaHHUBl MOKHO
U306paXKaTh TOUEUHHIM TYHKTHPOM HJIM TOHKMMH JHHUSIMY, OTJIMYHBIMHE  OT
IITPUXOBBIX 3HAKOB a/JMHHUCTPATHBHBIX NpaHMIL OpHako DNpPaHHIbI 3eMJe-
OJIB3OBAHUS MOYKHO ABATh TOVIBKO HA KapTax CDEIHHX M KPYIHBIX Maciuta-
dos (e meqwue 1 :500000).
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TIpHHSATHIMU B COBETCKOH KapTOrpaduu reOMeTPHYECKIMH 3HAYKAMH HYXK-
HO NOKa3aTb AOOBIYY NOJIE3HBX HOKONAeMBIX, HCIOJB3YeMbIX B  CeJbCKOM
xossiicTBe,—T10pda, PocHOpHTOB, anaTHTOB, KAMMHHBIX Coeil, H3BECTHSKA,
THICa, KoAYeaaHa u Ip.

Camoe caioxHoe mpH paspaGoTke 06IIecebCKOXO3AHCTBEHHOM KapThl—
¢on. Kak yxe ormeuanoch, Ha 06MIECETBCKOXO3SAHCTBEHHBIX Kaprax, foCTpo-
CHHBIX CHHTETHYECKHM METOIOM, (OHOM IOKashIBA€TCH NPOH3BOICTBEHHAS
CrenMaan3auus CeNbCKONo x03s#icTBa. 1 3TOH LesaH MOXKHO HCIIOJNB30BATH
HMeolHecs B psie pecnyGiuK 1 o6sacTell anpoGHPOBaHHbE CXeMEl CIIIHA-
JIU34IHH CeJIBCKOrO XO3SHCTBA. '

Ha ocHoBe roToBoii cxeMbl CreUMa/H3aIHH CENbCKOTO XO3SHCTBA COCTAR-
Jena kapra Jlatsuiickoit CCP (puc. 1).

Ha sroii Kapre okpackolt ¢oHa moKasaHbl 9eThIpe CeNbOKOXO3AHCTBEH-
Hbi€ 30HHI, NOJYYHBIUHe OOllee NPH3HAHWE B PecryGJIHKe. Beuny Ttoro uro
OCHOBHOH OTPac/IbIO CEJILCKOTO XO3SHCTBA PECHYGIMKH SIBIASETCS JKHBOTHOBO-
CTBO, BO BCEX 30HaX OHO IIOK23aHO Ha TIEPBOM INIaHe, a 30HBI PasJHYAIOTCS
MeX1y coG0i0 IO CTeNeHH PasBHTHS TEXHWYECKHX KyJAbTYyP—JbHa, caxapHoH
CBeKJ/Ibl UJIH Kaprodesss U 3epHa.

- o ¢dony cnenuanansanuy MOKasaHbl PafioHbl HAHGOMBIIENO pacnpocrpa-
HEHHs IOCEBOB INIIEHULb], COBXOSH C yKasaHWeM HX CIelHaNyu3alid H mpel-
NPHATHS TIO NepepaGoTKe CeIbCKOXO3AHCTBEHHONO ChIPbSt MECTHOTO IPOHCXOMK-~
JeHus,

OzxHako Ha MHOrMe 06JaCTH €llle HET TOTOBEIX CXeM CIIeLHaIH3aHH Celbe
CKOTO XO3f1iCTBa. B TaKMX CJIyyasix MX MOXHO COCTABHTb 3aHOBO HA OCHOBA-
HUM BaJIOBOH NPOAYKIHH CEJBCKOTO XO3SHCTBA, WCUMC/ICHHON B paspese KoJ-
X030B, COBX030B M aJIMHHHCTPATHBHHIX PafiOHOB B CONOCTaBHMBIX L(EHAX.

Ilo TakoMy Meromy cocTaBileHa KapTa celbOKOTO xo3siiicTsa Buanu-
MHpCKo# o6n1acty. [las cocraBienus KapTsl Baagumupekoi 06J1aCTH UCIOJIL-
30BAHBI TONOBLIE OTHETHl KOJIX030B 3a 1955 r. Ha ocHOBaHMM 3THX NaHHBLIX
Gbl1a UCUHC/IGHA BAJIOBAS MIPOAYKLHUS B TOCYNAPCTBEHHEIX 8aKYNOYHBIX HeHaX.

Hanee ycranasausaiuch Qs KaXAo# KyJAbTyphl H OTpaciaH KoJuye-
CTBEHHBIE T0KAa3aTesd, MOJNOXKEHHEIE B OCHOBY OTHECEHHS TOH MM HMHOIL
KYJBTYPbl K BeAyUleH MM JOTOJHHTEILHO.

[Tocsie aToro 6blIM pacnpeneeHs! (RTacoubUIMpoBanbI ) a/IMHHACTPaTHB-
HBle DafiOHBI MO CIELUAJIN3ANHH KYJIbTYpP U OTPacyell, IPH STOM Mbl npuxep-
KHBAJHCh CIEAYIOUMX KOJHYECTBEHHLIX [IOKa3aTeleld, BCTPEYAIOLHXCS
B Hauel H 3apyO€XKHOH NpPaKTHKE:

1. Ecin B pafioHe oHa KyJABTypa WJH OTpacib HaBajla He MeHee 35%,
a4 CIERYIOLIHe N0 BaHOCTH KYJbTYPH (Kaxmas B OTAEIbHOCTH) JAlOT He
Gontee 15—17%, TO BHIAGASIOT OMHY BEAYUIYIO KYALTYDPY, a OCTA/bHbIE GyyT
JOTIO/IHUTEJ BHBIMH.

2. Ecmu B patione 50% u Gostee Bcell BaoBod man TOBAPHOM IIPOTXYKIINY
AaloT NB€ KyJbLTYDbl HJIH OTPAC/Id, a TPeTbs KYJbTYPa M OCTAJbHLIE KaX/1as
B OTIJIBHOCTH HaloT He Gonee 10—12%, To 8 JanHoM paiioHe BBIIEJISIOT [ABE
BeJYIHie KY/IbTYPhl HJHI OTPaCJIH.

3. Ecm B patione 50% u Gouee BanoBOH IPOLYKIAY AAIOT TPH CENbCKO-
X035 HCTBEHHbIE KYJbTYDH HJIH OTPacJ, a MeTBepTas MO BasKHOCTH KYJbTypa
HJM OTpac/b naeT He Gotee 7—10%, To B TakoM pailoHe BHAEJAIOT TPH .
welyllde KyJbTYPhl MJIH OTPaC/IH.

4. Ecnu B paiione Hu OHa M3 KyJbTyp He Jaer Govee 10% BaaoBoi
IPOAYKIHH, TO TaKue PaiOHbl XaPAKTePH3YIOTCs KaK HeCTelHaH3HPOBaHHbIE
€ Pa3HOOOPasHBIMH OTPACJISAMH CEJIbCKONO XO3SHCTBA.
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[To ¢ony 30H crennann3aluy NOKa3aHo pa3MellleHHe HanGosee BaXkHbIX
KyJAbTYp M orpacieil, a Takxe coBxoss, PTC, mpemnpusTis no mepBuuHOR
06paboTKe CENbCKOX03AHCTBEHHOTO ChIPbSI.

OnucaHHBIA THI CHHTETHUECKOH 06IuecenbcKOX03HCTBEHHOH KapThl He
MO3BOJISET NMOKA3aTh BeCh KOMILJIEKC Pa3MellleHys] 'KOHKPEeTHHIX KYJbTYyp H
orpacseii. Mexay TeM, nas TpakTHueckoi Hean Tpebyercsa 3HaTb KOHKpeT-
Hble cBejeHHsA 06 OTIeJbHBIX KyJbTypax, apeanax MX pa3MellleHHs, pasme-
pax (yaeabHBIX Becax), MecTe B CTPYKType TIOJEBOACTBA H XKHUBOTHOBOACTBA
H T. M. DT TpeGoBaHUs Jyulle BCEro YXOBJETBODSET aHaJUTHUecKas ofuie-
CeIbCKOX03AHCTBEHHAd KapTa.

Ha raxkoit kapTe, Kak OTMeua/JoOCh, Kaxias OTPacJb H KyJbTypa H30-
6paxkaercsl OTAEJIbHO CBOMMH YCJIOBHBIMH 0603HaueHHsAMH. HacTh KyJabTyp
M OTpacseil NOKa3biBaeTCs OKpacKoH (oHa, OCTaJdbHBIe—IITPHXOBKaMH,
3aMKHYTHIMH KpHBHIMH M apeasnamu. CaMbiM BaXHHIM Ha TaKdX Kaprax
SIBJISIETCS TIPaBUJbHBIA OTGOD KyJAbTYp H oTpaciel, 060CHOBaHHe TPAHHI[ UX
DacTpoCTpaHEeHHs, YCTaHOBJeHHe rpadHUecKnX NPHeMOB HM306paKeHust HX
KOJINUECTBEHHBEIX XapaKTepHCTHK.

Bce oTpacau ¥ KyJAbTyphl, NOKa3biBaeMble Ha KapTe, IOJXKHB OBITh
oTO6paXkeHbl B HX COYETAHMH M B3aMMOCBSI3M H TpeACTaBIATh COGOH onpeie-
JEeHHbIH CeJbCKOX03AHCTBeHHBIH Komiiekc. Tak, HanpuMep, B CpefiHeasHar-
CKHMX pecrny6/anKax Hapsay ¢ IVIaBHOH CeJbCKOXO3AHCTBEHHOH KyJbTYpOH—
XJIONKOM, JAOJIKHO ObITh MOKa3aHO BHHOIPaaapCcTBO H TJIOJOBOICTBO, LIENKO-
BOACTBO M KapakyJ/eBOACTBO, MYCTHIHHOE H FOPHONACTOHIIHOE MKHBOTHOBOA-
CTBO. DTH OTPACJH XOPOLIO COYETAIOTCS ¢ XJA0NKOM. Msco-1épeTHOe XKHBOT-
HOBONCTBO H KapaKyJeBOACTBO pa3MellaloTcsl Ha TYCTBIHHBIX M DPOPHBIX
nacT6HILAX, TJe HeT TOJHBHEIX 3eMejb M MoceBoB XJonka. Ilmogosomctso,
BHHOrPaJapCTBO M IIEJKOBOJACTBO MMEIOT IIHPOKOe pAaclpoCTpaHrHHE Ha
FOPHBIX ‘CKJOHAX M Ha 3eMJIAX, 10 TeM HJH HHLIM TPHYHHAM MaJOTPHIOAHBIX
IJISl XJIOmYaTHHKA.

B ueHTpasbHO-uepHO3eMHBIX 00/1acTAX U Ha YKpaWHe Hapsiy ¢ caxap-
HOH CBEKJOH HYXHO I10Ka3aTh O3UMYIO TIIEHHLIY H MSCO-MOJOUHOE CKOTO-
BOJACTBO H CBHHOBOJCTBO KaK OTPac/lH, TECHO CBSI3aHHBIE C OCHOBHOH KYJb-
Typoii—caxapHo# cBex/Iol. B palionax 3anana u cepepo-3amnajga HyxHO ICKa-
3aTb JEH-JOJPYHEN M MOJIOYHOE KHBOTHOBOACTBO, OCHOBHIBawlleecs Ha
TpaBoCcesiHHH (KJeBep).

H3o6paxaeMble OTPACAH M KyJbTYPbl DOJKHbI NMOKasblBaTbCs Kaxkias
B CBOMX MOKa3aTejfiX, HO C YYETOM 'CBSi3ell UM 'COUeTaHHH.

OnuH u3 HauGoJiee TPYAHBIX BONPOCOB TNOCTPOEHHS aHAJHTHUECKHX
o611eceqbCKOX03AHCTBEHHBIX KapT M0 HAaTypa/lbHBIM NOKa3aTeasiM—pasaee-
HHe KapTorpadupyeMoii TEPPHTOPHH MO NPH3HAKY MpeobaajaHus IOJEBO1-
CTBa H XHBOTHOBOACTBA. DTH TPYAHOCTH COCTOSIT B TOM, 4YTO TPH OTCYTCTBHH
[EHHOCTHBIX TIOKa3aTeJed TOYTH HEBO3MOXHO YCTaHOBHTb JeHCTBUTE/bHDIE
COOTHOILIEHHS M 3HAYeHHe TIOJNIEeBOACTBA H XKHBOTHOBOACTBA B Pa3HBIX MeCT-
noctix CCCP.

Onnako pasnesieHHe TEPPHTOPHH Ha JXKHBOTHOBOMYECKYIO H MOJEBOAYE-
CKYIO 4aCTH MOXHO TIPOH3BOJMTL H HA OCHOBAHHH yueTa pa3MelleHHs XKHBOT-
HOBOJYECKHX COBX030B, NpPENNPHUATHH 1o NepepaboTKe XHBOTHOBOAUECKONO
CHIPBS, MACTOULL U CEHOKCCOB, TIOCEBOB MCKYCCTBEHHBIX TPAB M APYTHX HaTy-
paabHBIX TIOKa3aTeJeH. '

TMocne pasaenennsi KaprorpapupyeMoi TEPPHTOPHH Ha [0JEBOAYECKYIO
H JKMBOTHOBOAYECKYIO 30HHI IOCJEIHHE, B CBOIO Ouepenb, AessATcs Ha Gofee
MeJKHe YaCTH TI0 BeAYIHM KyJbTypaM, OTpacisM H No npeobaajaolieMy
HampaBJeHHIO CKOTOBOJCTBA.
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[1py BbieJEeHHM BeAyLUHX KyJbTyp M OTpac/ed, KOJHUECTBEHHBIX H
KayeCTBEHHBIX MoOKa3zaTesell B Ka:xKmoit obaacty, Kpae u pecnyOjuKe HyXKHO
BLISIBUTL BHYTPEHHHe Da3jiMyus, YIHTHIBAS HX POJib B OGILIECOIO3HOM CeJib-
CKOXO35HCTBEHHOM NPOU3BOJACTBE M MECTO B CTPYKType TOJEBOACTBA H
>KMBOTHOBOJCTBA.

Ha o6uiecenbcKoXo3sicTBEHHBLIX KapTax ofiacreil, KpaeB H pecnyGJIHK
CCCP Heo6X01HMO Ipex/e BCEro MOKa3biBaThb KYJAbTYphl M OTpacau obure-
COI03HOTO, MEeXKOOGJaCTHOrO M BHYTpHOG.1acTHOTO 3HaueHHsd. KyabTypel u OT-
pacaH, UMeloUlHe IIHPOKoe pacnpocTpaHeHHe BO BCeX aJAMHHHCTPATHBHBIX
paifioHaX M YAOBJETBOPAIOUIME MecTHble IoTpe6HocTH (Kaprodesb, OBOLLH
# T. 1), T. e. HETOBApHble KyJAbTYPH M OTPAC/H, Ha OGNACTHBIX CeJIBCKO-
XO3SIICTBEHHLIX KapTaX He 10Ka3biBAIOTCH.

BiigeseHue OCHCBHBIX CeNILCKOXO3SHCTBEHHBIX KyJbTYP H YCTAaHOBJIEHHE
HX KOMruecTsen "X 110Ka3areseil J0JKHO ObITh YBSI3aHO ¢ CeBOOOOPOTaMH.
Ipouei: Toll WAy dHOM CEIbCKOXO3SIHCTBEHHON KyJbTypBl MOJXKCH 1aBaThb
NpeIACTaBJAEHHE O €C MecTe B CeBOOOOPOTaX M B CTPYKType MOCEBHBIX I1J10-
manei.

BenenacTsue GOJbIIMX  PasHooOpas3uit NPHPOAHLIX M IKOHOMHYECKHX
yeaoBuil 1 orpoMHbix pasmepos Tepputopurd CCCP KosmudecTBeHHble MOKa3a-
TenM, yCTaHAaBJAMBAEMble JIS OTAGNBLHBIX KyJbTYp, AONKHB ObITH pasiHi-
HBIMM IO OTJAEJbHLIM pecnyGaukaM, Kpasm 1 obaacraM. Hanpumep, nuieHuna
Kak Beaymas KyJabTypa B ocHoBHbIX paflomax YCCP u CesepHoro Kaskasa
MOJKCT OBITL nokasana ¢ 40—509%, a B paiioHaX HedepHO3EMHOH BOHBI—
< 204300/0

Psag KyJasTyp ¥ oTpacjell, Hanpumep <aibl, BHHOTPATHUKH, apupomac-
JUULBe | T. 1., a TaK¥Ke MPHTOPOIHBIE CeNbCKOX03SHCTBEHHbIE 30HBI T10Ka3bi-
BAIOTCS TIO KPYNMHOMAcIITaGHLIM KapTaM N0 KOMIUIEKCHEIM TOKa3aTessiM.

Kak yxXe OTMeyasoch, CaMbiM TpPYIHbIM SIBJsIeTCS H300pa)KeHHe HA
O1HOH KapTe MOJEBOJCTBA H XKHBOTHOBO/ACTBA.

Jlns moKasza Ha OOLIeCeNbCKOXO3AHCTBEHHBIX KapTax KHBOTHOBOM-
CTBa MOMeT GbiTh HCMOJb30BAH OAMH M3 CJIEAVIOIHUX TOKasaTesel: 1) moro-
JIOBbE CKOTa B (DH3HUECKMX eXMHHUIAX; 2) MOroJioBbe CKOTa B YCJOBHBIX
elMHHNAX; 3) NJIOTHOCTb (KOJHUeCTBO) cKoTa B pacuere Ha 100 ea ceJbcko-
XO3SICTBEHHBIX YrOMHH; 4) BBIXON NPOAYKUMH KHBOTHOBOACTBa Ha 100 ea
3eMeJIbHBIX YTOAMH B HATypa/JbHOM U AEHEHKHOM BBIDAXKEHHH.

BrI6Op TONO WM MHOTO NOKa3aTeJsi 3aBUCHT OT Ha3HAYEHHS KapThl, HaNA-
ypsi HeoGXOLUMBIX MaTePHaloB ¥ CNOCOGOB OTOOpaXKEeHHUs.

B coBeTckOH M 3apy0e:KHOH NpakTHKe CYLIECTBYIOT CJAEAYIOUIHEe MPHEMB
COBMECTHOTO H300PaXKeHUs MOJEBOICTBA H KHBOTHOBOACTSA Ha ONHOM Kapre:

1) MOJIeBOACTBO U XHBOTHOBOJACTBO TIOKA3bIBAIOTCS PaBHOIEHHO OKpac-
Kofi (hona, 3HAUKaMM M apeasaMH, TIpHYeM B JIeT€HNAX NPH XapaKTepHCTHKE
(oHa Hapsly C MOJEBOJCTBOM OIOBADHBAETCS M MKUBOTHOBOACTBO;

2) ITONeBOACTBO MOKA3bIBAeTCs OKpackod (oHa, a IKHBOTHOBOJCTBO
OroBapHBaeTcsi B JiereHe, TIPOTHB COOTBETCTBYIOILEro (oHa MONeBOACTBA,

3) okpackoil (poHa TOKa3LIBAETCS HOJIEBOACTBO, a XKUBOTHOBOACTBO HAHO-
cuTCst Ha (DOHe, HCIOJNb30BAHHOM JJIs MOKasa IOJIeBOACTBA /MarpaMMHBIMH
31HAKaMH, IITPHXOBKAMH, 3HAYKaMH, HaJNHCAMH H T. L

Ha ocHOBaHMM OMHCAHHON BHIILE METOAMKM HaMM COCTABJEH Psil aHaJ/H-
THUGCKHX OBJACTHBIX CEMbCKOXO3SHCTBEHHBIX KaPT, PA3/THYalOIUXCs 110 COnep-
JKAWKHIO ¥ MeTOAaM OTOGparKeHHs TIOJeBOACTBA M KuBOTHOBOACTBA. Ocrailo-
BUMCH TIPEXKJe BCEro Ha JABYX BapHaHTax KapTel CeBepHOro Kagkasa.

Ha nepsom Bapuante (puc. 2) OKpackodl QoHa NMoKa3aHbl BeAyllne OT-
PAC/IM TIOJIeBOACTBA (3epHOBbIE KyJAbTYPHI, Cajibl U BUHOTPAJHUKH, TIPHIOPO1-

fple SOHI){) Y HacTOUILHOe KHUBOTHOBOACTBO, TEXHUUECKHE KYJAbTYPbl—3HAH"
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KaMH H apeajlaMH, a XHBOTHOBOACTBO—IUTPHXOBKAMH. KOJHUeCTBeHHbI®
TOKa3aTe/IH N0 3€PHOBLIM KY/IbTYPaM yCTaHABJIHBAJHCh C YYETOM HX MeCTa
B ceBooGopoTax.

Jlerena 31ech IpocTa M JaKOHHYHA, HO KapTa OYeHb CJoXKHasA. PasHbie
apeasibl, 3HAYKH M LITPHXOBKH CHJIbHO MEePerpy:kaioT KapTy H yXyAILalT ee
YHTAEMOCTb.

Ha Bropom Bapnanure kaprhi oTpacan mosesonctsa u JKHBOTHOBOACTBA
OGbeINHEeHEl B JIEreH/e; BblAeJeHHble Ha KapTe paloHBl XapaKTepH3yIOTCH
110 COOTHOLIEHHIO OTpac/el MOJEeBOACTBA H KUBOTHOBOACTBA.

OTOT THI KapTHl M0 CYLIECTBY SIBJSETCS CHHTETHYECKHM, KOMILIEKCHBIM.
Kaxnriit pafion umeer cgoro XapaKkTEPHCTHKY, CBOH LBET, LITPHXOBKY, 3HAUKH
M 1p. 3HaKH, H306paxKalolle KUBOTHOBOACTBO, CHSATHI.

Pasnoo6pasubie coueranns ompacieir u KyJbTyp CeJIbCKOTO XO3AHCTBA
B Pa3HbIX PAHOHAX YBEJMUHBAIOT KOVIHYECTBO BHLIEIEHHBIX palioHOB M YCJIOXK-
HSIOT TeKCT JiereH bl OOulecebokOX03ACTBEHHAS KapTa, COCTABNCHHAS OlK-
CaHHBIM CTIOCOGOM, OYeHb MPOCTa B MPadhHUeCcKOM OTHOIIEHHH, HO H3-3a2 ApOG-
HOCTH PaHOHOB M CJIOXHOCTH JIET€HAbl HeYI0GHA /S MOJb30BAHMSL

Hnorna oxpackolt ona mokasbiBaiores OTPac/lH NMOJIEBOACTBA, a XKHBOT-
HOBOJICTBO BEIHOCHTCA B JIeTeHIy 3a CKOOKH H OTOBaDHBA€TCs NMPOTHB COOTBET-
CTByIOILETO (oHa TI0IeBOACTBa. XOTs BTOT CIOCO6 H IPOCT B rpadHuecKoM
OTHOLUCHHH, HO OH He Nepe/iaeT PasMellleHHss M OGejHseT MoKas OTpaciei:
KUBOTHOBOJCTBA. Pasmellienne OCHOBHBIX BHIOB JKHBOTHOBOICTBA MOKHO OTO-
6pas3uTh Takke Pa3sHBIMM HAXNHCSIMH: Pa3HBIMH LIPU(TAMH ¥ UBETOM HAaXIUCH
MOXKHO NIOKa3aTh KaYECTBEHHYIO H KOVIAYECTBEHHYIO XapPaKTePHCTHKY XKHBOT-.
HOBOJICTBA.

Ha kapre Cmosenckoii o6aacti (puc. 3) oKpacko#l (oHa noKa3zaHO
JIbHOBOJICTBO, NPHYeM PAa3HOH HHTEHCHBHOCTbIO OKDACKH BblLeJCHbI paiionsl
C noceBoM JibHa Gosiee 12% wu or 7 no 129%. B Jlerenge OTMeYaeTcsi TaKkKe
YACIbHBIA BEC JbHA B MEHEXHBIX A0XOAaX KOJX030B. [Io ¢ony apeasamu u
3HauKaMy [I0Ka3aHO pasMelleHye 3ePHOBBIX KYJbTYp ¢ yKasaHMeM TpOLeHTa
B MoceBe, pasMellenne COBXO30B H TIIEMEHHBIX PacCaIHUKOB,

Ha xapre VYsGexckoit CCP okpackoii toHa noxasamo TIOJIEBOACTEO
(XmomuaTHUK, MuleHHna) M nacrGuiya, a JXHBOTHOBOACTBO—3HA4YKaMH, NDH-
ueM KaXKAblid 3HAYOK MMEST OlNpPEeNeeHHbIH BeC. ITOT THII KapThL Jydille BCEro
nonoiner aas CpenHell Asun u 3akaBKasbsi, rie HMelOTCS obLHpHBIE rOp-
Hble ¥ DABHMHHBIE NACTOHILE, BEPTHKANbLHAS 30HAMLHOCTb U CHJALHO CTenHa-
JIH3UPOBAHHOE CeJIbCKOE XO3SHCTRO.

Huorna BcTpewaioTcst u TaKue BaphaHTH, Korma OKpackoit ¢oHa MOKa-
3aHO TOJICBOACTBO, a KUBOTHOBOACTBO—NO (OHY CTPYKTYDPHBIMH JHATpaM-
MHEIMH 3HAYKaMH: KDYTaMH, KBaApaTaMu, CTOIGHKaMH U T. . [lHarpaMMHble
GHUrypsl BIMCAHBl B TPaHULEL aAMHHHCTDATHBHLIX DaiioHOB. Ecou auarpam-
MHast ¢urypa npencrasasier co60l KPYr, TO BeJHUHHA Kpyra moKasblBaeT
PA3MEpEI TIOroJIOBbS CKOTA B paiHOoHe WM 06/MacTH (B TEPEBOJHKIX FOJOBAX),
4 PaSMEpLI CEKTOPOB, 3aKPalleHHBIX PA3HHIMH LBETAMH, IEPENAIOT YAebHbIi
BEC TOTO HJIM WHOrO BHJA CKOTAa B OGIUEM NONoOJIOBLE.

OTOT MeTOJ reorpaduuecKy HenpaBUJbHLLL i He YBSI3BIBACTCST C METOAaM M
Mokasa moJeBoncTsa. Ha kaprax Menxux maciraGoB IuarpaMMHbie dburypst
MOXHO aBaTh TOJNbKO B paspese 06JacCTell, HO 3TO He TepefaeT BHYTPHOO-
JIACTHBIX Pa3JMHYHi B CeJbCKOM XoasiicTBe. Ha o6aacTHbiX 06uIecenbeKoXo-
3HCTBEHHBIX KapTaX MA0MXKHH GBITh 0KAa3aHbl npexje Bcero BHyTpuobaacT-
HBLI€ PA3JIHYASA B CEAbCKOM X03sahcTBe. [103TOMY Ha 06J1aCTHBIX CEIbCKOX035H-
CTBEHHBIX ~ KapTaXx AMarpaMMHble (WUrypsl HYXHO JaBaThb B paspese
AAMHHHCTPATHBHLIX paHoHOB. Ho B TakoMm ciyuae 3tH  ¢uryphl 3aKpoIOT
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{OUTH BCIO KapTorpadupycMyio TCPPHTOPHIO H TIOX HUMH He OyaeT YMTATLCA
noaeBoaCTBO.

Hapsity © OCHOBHbIMY OTPaC/IsMH IOJIEBOACTBA H ’KUBOTHOBOJCTBa Ha
AL ATUTHYECKHX OBIIecebOKOX03AlCTBEHHBX KapTaxX MOKashBaloTCs NOTONHH-
Tesblible W NMOACOGHBIE KyabTyphl # orpaciu. Tak, HanpuMep, Ha Kaprax psiaa
ofacTell KeNaTeNbRO BLUICTUTb DAHOHBI PAcNpOCTPAHEHUs ~TOHKOPYHHOTO
OBLICBOJICTBA M KapaKy/JeBOACTBA, OJICHEBOACTBA (8 TOM uMc/ie TIaHTOBOTO),
3BePOBOJCTBA, AKOB, sefy u OyiBOJIOB, LICJIKOBOLCTBEA, MYeJJOBOJACTBA, ITyXO-
BOTO KO30BOJACTBA M CIEIMaNH3UPOBAHHOTO NTHIEBOACTRA.

Ha OTAeBHBIX KapTax AONOJNHATENbHO HEOOXOAMMO NOKasbIBATD:

a) paitoHbl OpOIIeHHs, OOBOIHEHUS ¥ OCYIICHHUS;

0) paifoHBl TOJE3ALATHOIO Jlecopa3BeleHnsi—JIeCHbIe TIOJIOCH!, JISCHBIE
TOCATKH H T. IT.;

B) IYTH CE30HHBIX TIePErOHOB CKOTa Ha 3UMHHE W JIETHHE nacrouIa;

I) mpyKOBOEe PHIGOBOICTBO H PHIGOJIOBCTEO, MOTOPHO-PBIGOIOBHBIE CTaH-
1K, PHIGOVIOBELKHE KOJIXO3bl, MeCTa Pa3BeleHHs H JIOBIN PHIGEL B MOPCKOTO
3Beps;

[) MecTa 3BepOBOJCTBA M OXOTh Ha MYIUHOTO H MOPCKOTO spepst. OxoT-
HUYBH XO3SIHCTBA M CTAHIHH.

Xorst oxoTa M pHIGOJOBCTBO He BXOUSAT B CENbCKOES XO3SIHCTBO, HO MX
HYKHO OTO6paxarb Ha e IbCKOXO3SHCTBEHHBIX KapTax, MOCKOJMBKY 4acTb KOJ-
O3HUKOB M LeJble KOJXO3Bl 3aHATHl STUMH TIPOMbBICIAMH.

Ha o6/1aCTHBIX OOLIECENbCKOXO3AACTBEHHBIX KapTaxX C/eLyer Nokasblzath
1ePeBO3KH OCHOBHBIX CeNbCKOXO3SHCTBEBHBIX TPY30B. DTO NONYEPKHET NpPOU3-
BONCTBEHHbIE MeMXKOGIaCTHBIE CebCKOXO035ACTBeHHbIE CBA3H, CTETEHb TOBAp-
HOCTH CesbCKOX03sificTBeHOoro poussoacTaa. OjHa M Ta Xe CeJIbCKOXO035HCT-
pelHas KyJbTypa WH OTpacib Oyler MMeTb pasHoe SHAUCHHE B 3aBUCHMOCTH
OT TOTO, MOTPebAsieTcss IH OHa Ha MecTe MJIH BBIBO3UTCA B Apyrue pafoHBL.
[loka3blBaTh HY:KHO He BHYTPEHHHe NEepEBO3Ki, a Mmexkobaactuele, [lpy HaMH-
UHH MAaTepHasoB CJelyeT NOKasaTh MOLHOCTE H COCTaB BBO3a M BHIBO3A
CebOKOXO3SICTBEHHBIX TPY30B. B cayuae, ecin J1aHHbie O MOILIHOCTH TIepeBo-
3UMBIX 'PY30B OTCYTCTBYIOT, BBO3 M BBIBO3 MOXKUO oroGpasuTh Geamacurad-
HBIMH CTPEJIOYKAMH, PACIIONONKEHHBIMA Ha BBIXOXAX {113 o61acTH U B 0671aCTh)
e 1e3HOLOPOXKHBIX H BOJHBIX Marucrpasneil.

Omya M3 BaKHEMUMX 3anad O0MaCTHBIX CeJILCKOX03SHCTBEHHBIX KapT—
TIOKa3 YPOBHST Pa3BHTHsI CETbCKOTO xoasiictsa B pacuere Ha 100 2a 3eMeIbHbIX
vroanit. DTy 3aj1auy MOKIO Pa3pelIuTh NyTeM oToGpaxkKeHHsl Ha KapTe HAUBDIC-
X (OKa3aTedefl VpOMKaiHOCTH, MPOAYKTHBHOCTH MKHBOTHOBOIACTEA (nanoit
MOJIOKa, HACcTpUr LIEpCTH H T. 11.) M BBIXOA0B MPOAYKLMH CEJIHCKOTO X03411-
CTBa—3epHa, CBEKJbI, XJIONKa, JbHOBOJMOKHA, Kaprodess, oBouleft 1 T. 1. Ha
100 ca mallHH; MOJIOKA, M#Aca W IepCTH Ha 100 2@ CeJbCKOXO03SHCTBEHHBIX
yroui.

[MoxasaTe 1 HMyKHO OpaTh JUIUb B TeX CAyuYasx, KOrla Oy BRILIE cpen-
yHX BeMuNH Mo obaacTh. Hamseicume nokasared HPOMYKTUBHOCTH MOTYT
GLiTh OTOOpaXKEeHbl KPYKAMH € BIIMCAMIIBIMA B HUX HUGPOBHIMU JalHBIMHK.

IHa 1exoTopBIX H3TaHUbIX o0LIeCce bCKOX03AHCTBEHHBIX KapTax KpacHbiMU
HATHCSIMH BBLLEJICHBI COBXO3b! H KOJXO3bl—YyqaCTHIKH BCXB 3a nociaeaHui
ro1. LeJaH KOJAX03 H COBXO3 TPH roaa MOAPSL oo yuactnukom BCXB—na
KapTC O BELIENSICTCs 0c000, 1aKe ec/In B TOCJAELHHUII O ¥ He TIonaJj B YUCIO
vuactunkos BCXB u3-3a neypomas # 7. .

JlononuuTe bEbe ¥ MoAco0Hble KyJbTyphb! B OTPaca MoryT ObiTh H30-
GpakeHbl paslibiMi apeajami (3aMKHYTLIMH KPHBBIMA JIMHMAMHU, 3HAUKAMH
nT o).
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Ecin Ky/abTypa MAH BUA CKOTa UMEIOT OrpaHHYEHHOE PacnpOCTPaHEHHE,
pasMelleHbl B ONpeJeseHHbIX MeCTaX H KOHTYpHl MX MOTYT OBITb YETKO Ompe-
JAeJIeHbl, TO Jy4llle BCEro NPHMEHSTh apeaJsihl HIM 3aMKHYTBle KPUBbIE JMHHM.

Ecau xe Ky/nbTypa MM BUA CKOTa MMEIOT IIHPOKME apeajbl PAaCIpocTpa-
HeHHs, pasMellleHbl Ha ONPOMHHEX IIOLIASIX, TO MX JyUllle BCero H300paxarTs
3HAYKaMH. 3HAUKH JOJKHBI ObITh MEJKHMH H TaK PacHpelesisiThCs T0 TePpH-
TOPHH, 4YTOOBI BbIPHCOBLIBAJIKCH MJIOUIAAH PACHPOCTpaHeHHs: Kaprorpadupye-
MbIX SIBJIC€HHH.

Boubllloe BHHMaHMe HYXHO YI€JIATh YCTAHOBJIEHHIO TPAHHUI[ NOKA3bIBae-
MBIX Ha KapTax OTpaciefl U KyJbTyp. B OCHOBHOM TDaHHIBL! AO/IKHE IIPOBO-
JHTBCSl TIO {IPHHSATHIM MOKa3aTelssM, HO HYXHO YUMTHIBATD M DSA  JAPYTHX
5KOHOMHUYECKHX H €CTeCTBEHHO-HCTOPHYECKHX (haKTODOB: pasMellleHHe U cClie-
LIHaJX3aLHI0 COBXO30B M MAIUHHHO-TPAKTODHBIX CTaHIUH; NPENNPHATHH 110
nepepaboTKe CeIbCKOXO3SIHCTBEHHOTO ChIPbS, Pa3MellleHde KOTOPBIX MOKa3bl-
BaeT 30HBI POU3BOACTBEHHON ClellHaJH3alHH CeNbCKOTO X03AHCTBAa; Hace/aeH-
Hble IYHKTH 4 OCOOeHHO KDYIHBle NPOMBIIICHHBIE LEHTPH!, BOKPYI KOTOPBIX
CO3/1AI0TCSl MIPUTOPOJHEIE CEJIBCKOXO3SHCTBEHHbIE 30HBI; KOHTYDHl OPOIIaeMbIX
3eMeJIb; NIEPCIeKTUBLl PA3BUTHS CEJIBCKOTO XO3SHACTBA U T. M. V3 ecrecTseHHO-
HCTOPHYECKHX (paKTOPOB NpPH NPOBEHAEHHH NPaHHL HYXKHO YUYHTHIBATh penbed,
TIOYBBI, pacTUTeJbHOCTh H KauMat. Tlpubenem mpumepnl. IPasMmelnende oCHOB-
HBIX TOCEBOB IIUEHUIB], CaxapHOM CBeKJB H IOACOJHEYHHKA COBIagaer
€ apeasjiaMH PacnpoCTpPaHEHHs YePHO3EMHBIX TOYB; JIEH-TONTYHEl H KapTodessb
pasMellaloTcsl PeHMYILEeCTBEHHO Ha TIOJ30JHUCThIX CYTeCYaHHIX MOYBAX; OBO-
IH—B TIOHMAax peK, XJOTOK—B KOHTYPax IIOJIMBHBIX 3eMeJib, KapaKyJAeBOACTBO
H ‘MSCO-1I&PCTHOE OBUEBOICTBO—B TIOJYNYCTBIHHON U HYCTHIHHOH 30HE; OJleHe-
BOACTBO—B 30HE TYHIpPHI H JOCOTYHAPH H T. 0.

YcraHOBJIeHHe TPaHHI, MEXAY apeajaMH pasMellleHHs OTpac/ed M KyJb-
TYp CeJbCKONO X03AHCTBa HY:KHO HaYHHATH C ‘HAHECEHHS HA KapThl apeasoB
3eMeJbHBIX yroguit, Jss aToro mo TolorpaguyeckuM KapraM MacutaGoB
1:300000 u 1:100 000 Ha reorpauueckyio OCHOBY HAHOCATCH OCHOBHEIE
KOHTYDBl TaXOTHBIX 3€MeJib, CEHOKOCOB H MAacTOHIL, JecoB H HeyLOOHEIX
3eMe/ib. BBUAY MesKMX MaciuTaGoB OGJACTHBIX CEJIbCKOXO3SIACTBEHHBIX KapT
apeaJsibl 3eMeJIbHBIX YTOIUH JTOMKHBE OBITh CHJIBHO I'eHepasu3oBaHbl, Kyabty-
PH ¥ OTPAC/]H T0JIEBOACTBA Pa3MellaloTCs B IIpefesiaXx KOHTYPOB TaXOTHBIX
3eMeJsb. JKMBOTHOBOACTBO MOXXHO MOKA3bIBATh KaK Ha IAXOTHHIX 36MJIsSX, TaK
R Ha BBITOHAX, CEHOKOCax H B Jecax.

Ha o6nacTHbIX CelbCKOXO3AHCTBEHHBIX KapTaX MOXKHO IOMeUATh JOTOoJl-
HHUTE/IbHBle BpPe3Hble KapThl. 3TH KapThl AO/KHBI COAEPKaTh HaubGoJee THIHY-
Hble 1JIs1 TOX UM HHOH TEPPHUTOPHH CIOMKETHL

Ha xaxmo#t Kapte pecnyGauKH, Kpasd WM OOJIACTH JOJIKHBI TTOMEIIaThCH
KaK AONOJHUTE/bHblE KapThl, TaK M JHarpaMMbl, ToOKasbBaiolye: 1) MecTo
00J1aCTH, Kpas U pecnyOJUKM B Ce/bcKoxo3stiicTBeHnoM npoussoncrse CCCP;
2) CTPYKTYpY CeJBbCKOrO XO3SIHCTBA 110 NPOLYKLMH; 3) AHHAMUKY Pa3BUTHS 3a
TOABl COBETCKOH BJIACTH; 4) BHEIIHMI TOBApPOOOMEH IO CEJbCKOMY XO3SHCTBY;
D) CTPYKTYPY HEIOCTATKOB K H3OBITKOB CEJbCKOXO3SHCTBEHHBIX NPOLYKTOB.

Ha xaxngolt Kapre »kejate/bHO ObL10 OBl JaTh BpEe3KH, [IOKA3BIBAMOIHE
Hau0oJ/iee MHTEpECHble B CEJIbCKOXO3SHCTBEHHOM OTHOIIEHWH YacTH TEPPHTO-
pHii, TPOU3BOACTBO NPOAYKIUH TONEBOACTBA M XUBOTHCOBOACTBA B pacuere Ha
100 ea cenbxo3yroauit, a TakKe AONOJHHATENbHBIE KAapPThHl NPUPOLHBIX YCAOBHI,
BAXKHBIX AJS CEJbCKOrO XO3sHCTBA.

OcHOBHOH MaTepnan AJs COCTaBJeHHS O0O0JaCTHBIX CeJbCKOXO3SIHCT3eH-
HBIX KapT—CTATHCTHYECKHE MaTepHasbl O MOCEBHBIX ILJIOHIAASX, IOTOJIOBbE
CKOTa, 3eMeJIbHBIX YIOAbSX, BaJIOBOR H TOBapHOH MPOLYKIMH CEJbOKOIO XO35H-
CTBa, a TaKXKe CIHUCKH CeJbCKOXO3SIHCTBEHHBIX MPENNPHATHH K yupeXIeHuH—
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COBXOBOB, HAYUHBIX M OINBITHBIX C€/IbCKOXO3SHCTBHHBIX VUpeXIAeHHI 1
npeanpusTHil M0 nepepadoTke CeJbCKOX03SHCTBEHHOIO ChIPbI.

B KauecTBe YUYeTHOH €JXWHHIBI ClIeLyeT MPUHATb COBXO3 H KOJIXO3. [Ipn
COCTABIEHHA OGIACTHBIX CEMBCKOXO3sIIICTBEHHBIX KapT B YKa3aHHBIX panee
MaciITabax CTATHCTHUIECKHe MaTepHaJbl MO KOIX03aM H COBXO3aM MOryT odec-
TeyrTh HeoOXOAMMYI0o /IS 3TONO THIA KapT TOYHOCTb H noAPOOHOCTD, HO A%
OTHEbHBIX CJyuaeB IOJKXHBL MpHBIEKAThCs Gonee JpoOHblE CTATHCTHYECKHE
MaTepHaJIbl. ‘

PaameleHne psila ClelUa/bHbIX KyJbTyp, HalpuMep uas, MHTPYCOBLIX,
CamoB ¥ BEHOIDaIHHKOB, TabaKa, HOBbIX JAYGSHBIX KYJbTYD | T. IT., MOXKET OBITh
OKa3aHO ¢ JOCTATOUHOH IOJIHOTOM JIAIUb IIPH YCJOBHH, €CJH CTATHCTHUECKHE
CBE/IeHHS TOJIyueHbl HJIf OTAEJbHBIX KOJIXO30B M OT/ieIeHHiT COBXO30B.

[To HekoTOpbIM 00J1ACTSIM, KpasiM H pecny6inkam 3akaBkasbs, CeBepHo-
ro KaBkasa, Cpenseit Asuu 1 APYTHM POPHBIM paiionam ¢ sIpKO BbIPaKeHHOM
BEPTHKAMbHON 30HAJIBHOCTbIO HEOOXONMMO MpPHB/IEKATH KpyIHOMacITaOHblil
kaprorpauueckuit Marepuas. Takue MaTepuasbl, B YyacTHOCTH, Tpedyrorcs
ISl HaHeCeHWs] KOHTYDOB IIOJHBHEIX 3eMefb, pPas/HYHbIX THIOB nacTOHLL,
cafioB M BHHOTPAJHHMKOB, IVIOIOBOACTBA M IIEJKOBOACTBA M T. II. Kpynromac-
mrTabHble KapThl HY>KHBI H JUIsi HAHECEHUsi COBXO30B H OpeIPHATHH TIO Tepe-
paGoTKe CebCKOXO35HCTBEHHOTO ChIPbI.

Bee CTATHCTHUECKHE MaTepHaJbl AOJKHBE ObITh COOTBETCTBYIOIHM obpa-
30M o6paGoTanbl. OTa 06paGoTKa COCTOUT B CAEAYIOIIEM:

1) BBHIYHC/ISIOT MPOLUEHT MOCEBOB OTAC/ILHBIX CeNbCKOXO3SHCTBEHHBIX KYJ1b-
Typ K 0Oluell OCEBHON NIOIIALH aJ(MHHHACTPATHBHOH €ILMHHIbI;

2) mepeBOAAT (PU3MYECKHE FOJIOBLI OKOTA B yCJIOBHHIE eIMHHIIBE; BbIYHCIIS-
IOT TIPOIEHT OTAEJNbHBIX BUIOB CKOTA KO BCEMY IOMOJIOBBIO, yCTaHaBJAHBAIOT
POLEHT KOPOB B OOILEM TOro/IoBbe KPYIHOTO pOraToro CKOTA H TIPOLEHT
TOHKOPYHHBIX H TOJYTOHKODYHHBIX OBeLl B oblieM TIOr0oJ10Bbe OBEIL;

3) BHUMCASIOT TIPOUEHT OTIe/IBHBIX BHIO0B yroinit B OOIeH MO LK
aIMHHACTPATHBHOTO PaioHa;

4) BLIYHCJSIIOT BaJOBYIO M TOBAPHYIO TPOAYKIHMIO CEJNBCKOTO Xo3sficTBa
1151 COBXO30B, KOJIXO30B H &IMHHACTDaTHBHBIX pafoHOB;

5) ycTaHaB/IMBAIOT BAJOBYIO M TOBAapHYIO MPOAYKIHIO B HATypaJbHOM H
TeHeXHOM Bblpaxenuu B pacuere Ha 100 ea Ce/IbCKOXO3SCTBEHHBIX  YTOAMH.
Pasymeercsi, 3TUM He MCUSPIBIBAIOTCS BCE HeOOXOAUMblE BHIYMC/IEHHS.

Bech CTATHCTHUCCKHII MaTepHas HAHOCHTCA Ha KapTOrpaMMbl, COCTaBJIsAE
Mble 14 H3FOTOBJEHHBIX /ISl 9TOTO 61aHKOBBIX KapTaX. KaprorpaMMbl Z0/IXKHbI
COCTABJSTBCA B MaciuTa0ax NPOEKTHPYEMBbIX KapT.

BJIaHKOBbE KapThl COCTABJSIOTCS 1O MOJIHTHKO-aIMHHHCTPATHBHEIM Kap-
ram o6aacteli, kpaeB u pecny6ank CCCP. Ha nux 10/KHBI GBITh HaHeceHbl
r/aBHbie PeKH, HaceJeHHbie ITYHKTHI (uentpbl O0jacTeil W aaAMHHHCTpaTHB-
HBIX PAailOHOB), FPAHMI(bI OOAacTel, AIMUHACTPATHBHLIX panioHoOB.

Kask/biii aAMUHACTPATHBHEL PafOoH, COBXO3 M KOJIXO3 AOJIAHHbL HMETH Ha
6/1aHKOBBLL KapTe HOMEp, COOTBETCTBYIOLIMH HOMEPY B CTATHCTHHECKHX Mare-
puasnax. PafloHb! Pacro/iaralores B CTaTHCTHISCKAX taGmiax ctporo B anda-
BATHOM TODSKE B COOTBETCTBHM €O CIPABOTHHKOM ATMUHACTD ATHBHOTO
JeeHHd. ITO OG/eryuT Mo/b30BaHAe CTATHCTHUECKAMH AAHHBIMA M aMHUHH-
CTPATHBHBIMM KapTaMH, DIe HHIEKCHL paffoHOB MAIOTCS TaKKe B aJihaBUTHOM
Iop sLIKe.

IIpu cocraBjeHHU KapTorpaMu B Ka)KLOH YueTHOIl eInHHle CTaBuTCH
CTATHCTHUECKH TIOKA3aTeqb (NPOUeHT MaH abCOIIOTHBIE pasmepnl). JTH TOKa-
3aTe/H JOTOJHSIOT UIKA/Jbl M OYeHb IOJIe3HBl B pabore mpH BhIICJICHHH Ha
6JIAHKOBBIX 'KapTax TeX HJN HHBIX TIPYNIHPOBOK, HeoOXOAUMBIX JJf crnpa-
BOK M T. 1L
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CaMbifi BaxkHbI BONIDOC NpPH coOCTaBJeHUH KapTorpaMM—paspaboTka
IPABHIBUBIX LIKAJ, OTOGDPaMKaloIUX XapaKTepHble OCOGEHHOCTH paaMelleHus
TOIl MM HHOK KYJIbTYDPBEI HJIH OTPAC/AH Ha TEPPHTOPHHU IAHHON KapTHI

Ilo nauGosee XaPaKTEPHBIM IJS TeX UJH HHBIX PecnyGaHK, KpaeB u 06-
TACTeH KY/IbTYPAM M OTPac/aM KAk CHCLYeT NaBaTh LeTasbHee, HHTEPBAILI
MEXIY CTyNeHMH TOMKHEl ObITh MeHblue. Ha TIEPBBIX M TIOCJIEAHUX CTYMeHsIX
AOMAHBL GBITh TaHBl KpaiiHue SHAYCHUA; He CJAENYeT NUcaTh o 10%, mo 40%,
4 Halo yKasblBATb HU3ILHE M BBICIIMe CTynenu, Hampumep 1—109%,, 40—70 %
H T. I

[lpu paspaborke mikas 00./1aCTHBIX CE/IBCKOXO3SAHCTBEHHBIX KAPT HEO6X0-
AMMO YUHTBIBATh CPeMHHE I0KA3aTeqH o pecnyGiinke, Kpaio u 06JacTy o TeM,
9TOOH 3TH TPDaHHU HMEJIUCh B IKaJax.

Kaprorpammbr poxuer XOpOIIO YHTATBCSt U GBITh NPABHJBHO TEXHHUCCKU
HeronHen . [Ipn nonGope xpacok HYXXHO NOGHMBATBCS XOPOIISH UHTAEMOCTH
CTynenell U OOecnieYeHUs HapacTaHus MHTEHCHBHOCTH KapTOrpacdHpyeMoro
AIBJICHHS.

Hanvueitmasn o6paorka MaTepHA/IOB 32KII0YAETCS B HAMOMKEHHH H COIIo-
CTaBJICHHM KapTorpamM. TakuM NyTeM COCTaBASIOTCS CBOJHBIE KaPTOrpaMMBbL
110 3€PHOBBIM, TEXHHYECKHM, IJIOMOOBOIIHEIM 1 KODMOBBIM KYJIbTypaM, a TaK-
K€ PsII CBOAHEIX KAPTOTPaMM 1o KHUBOTHOBOACTBY. [IpH Ha0XKeHHH 1 coCTaB-
JICHAH CBOJNHBIX KapTONPaMM ynoGHee NOJIB3OBATECH KasibKOH, Ha KOTODOH
HAHOCATCS ONpeNe/IeHHbIe IPYIIL! PAfiOHOB TeX Mk HHEIX OTpac/ieli U KyJIbTyp.

Has ananusa pasmewenns Pflla CHeuaJbHBIX KyJAbTyp, HanpuMep uast
H LHTPYCOBBIX, Ca10B M BHHOTPAXHHUKOB H T. I, CIelyeT COCTABJATh TOYCUHble
KapThl, TaK Kak OHM Jydllle Tepeaior XapaKrep pa3MeLIeHUs, YeM KapTo-
TpaMMBHI.

Ias yrounenus apeason PasMeluenns orpacaelf u KyJabTyp u ux rpaHHUIL
HEOGXOIMO MMeTb OPMIMHAJB  MaXOTHbIX 3eMEJb U JIeCOB, COCTABJICHHBIE
B MacuraGe kaprorpamm. OTTHCKY ¢ 5THX ODHUTHHAJIOB MOJIKHBI GBITH Haneua-
TaHbl Ha TIPO3paYHOM MaTepHaJle, 4TO O6eCIeuuT COIIOCTaBJIEHHE HX C KapTO-
rpaMmamy.

B macirate [IPOGKTHPyeMOli KapThl HEOGXOAUMO COCTABHTE TaKxXKe KapThl
PA3MEIEHHA COBXO30B H MPOMBIIIEHHOCTH Mo nepepatoTke CeNbCKOX03SHCT-
BEHHOT'O ChHIPbS. :

ITocne toro Kak cocrapJeny CBOZHEI® KapPTOrPaMMbl PACTEHHEBOACTRA 1
’KHBOTHOBOACTBA, CJeNyeT YCTaHOBHTD COLepaKaAHHe KapThl, T. e. 0T06paTh A5
HAHECEHHUS OTPAC/IH M KyJIbTYDHI, YCTAHOBUTD IS KaXXIOH M3 HHUX KOJIHYecT-
BEHHDIE BhIDaXKeHHs! (KO3(dULMenTHI).

SaTe‘M C/HEAYET COCTABUTH JIeDeHI[y KapThl, YCTaHOBHUTH LJIST  KaxKJaoro-
S/IEMEHTA COJICPIKAHUS YCJIOBHBlE OGO3HAYEHHS (dponoswre, LITPUXOBEIE) M
COCTaBUTH NpeBAPUTENLHBIH YepHOBO aBTOPCKHIT 3CKH3 Beel KapThl. [To yTOY-
HEHHH STOTO 3CKH3a COCTABJAETCA ABTOPCKHMIL OpHTHHAJI, KOTOPHIH mHpeacras-
JSETCSH Ha pJCCMOTpeHI/Ie Hay4HBIX U BELOMCTBEHHKBIX 'CeﬂbCKOXOSHﬁCTBeHHbIK
YUPeX TeHHH.

2 Coopuux mno Kaprorpagun Ne 10 17
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CBOPHHUK CTATEM 10 KAPTOI'PA®UU
[JIABHOTO YIIPABJIEHUS] FEOOE3UU U KAPTOTPA®UU
MBJ] CccCp

, Boinyck 10 1958 r.

JI. C. Tapacacxas

HEKOTOPBIE BOMPOCHKI PYKOBOJCTBA PABOTAMH
N0 CNELLHAJIbHBIM KAPTAM

B nacrosmee BpeMs Bce GoJiee u Gosee LLHPOKOe PasBHTHe IOMYYalOT
ClieHanbHble KapTel. Muoruye OTpacik xossificTBa uepes cpou HayyHble H
TTPOM3BONCTBEHHBIE OpraHH3amuy HaKanausalor, coGupaior, oTpabaTeiBaioT
OleLHabHEle NaHHble, HEOOXONHMBle NS CO3MatHs Kapr.

JKusHb HacrosTenbio TPe6yeT pasHoO6pasHLIX o COAEePKAHUIO U pas-
JIMYHBIX 110 HasHaYeHHuo KapT. OxHn KapThi TIPEACTABAAIOT HHTepec nmst
LIMPOKOro Kpyra umrartene, APYrHe HYXHBI IJISl IOBCEIHEBHO padoTwl
Y3KOTO Kpyra chenuasucTos, ) -7

B cootsercrBuy ¢ HasHaYeHHEM ClenyanbHble KapThl' H3RAIOTCA pasauy-
HLIMH THDaXaMu HIM BBITOMHSIOTCS PYKOTHCHO B OxHOM Hau HECKOJIbKHX
SK3eMIIspax.

Cosnanuem crnennanbupx Kapr B HacTosillee BpeMs 3aHUMaiOTCs MHO-
THE YHDeXIeHwus u BegoMmcTBa, B Psle YUpesk IeHHT BOSHUK/IH IMeXH, OTJIeJE,-
GpHranb Hiau TDYNINbI, 3aHUMAIOLIHECS COCTaB/IeHHEM Pa3HOO6pasHbix Kapr.
Hmerores u KOHTDOJIbHbIE pedaKuHOHHbIe OpPraHbl, KOTOphle CAMH He COCTAB-
JIAIOT Kaprt, a nepenpaior apernpuatuam [YTK 3akase g OCYIIECTB/SIOT
IPHEMKY TOTOBO# npoaykuum.

YMecrro Paso6pathest B cospapmemcs TOJIOKEHUH €O CleLHaNbHbBIMY
Kapramy.

Kak nokasan OINBIT, HEKOTODHIE YUPCKICHHS, Tle OBJateNH MeTozamu
CO31aHHsT KapT, yCNEIUHO BHIMOAHSIOT KapTococraBuTenbckue pa6ots, nonx-
TOTABIMBASL KaK DPYKOMHUCHBIe KapThl, Tak M cocTaBHTeMbCKHe OPUTHHAJIBI,
NpenHasHayaeMble x AalbHefieMy obopmaennio y usnanuee. Onmako
B GOJIBUIMHCTBE cayyaes MO0k enne He Tak Garonoayuno. T

Boabmon kommaexe CIICLHANBHBIX KapT CO3aaeTcs He no obweMy rocy-:
AapCTBEHHOMY TlaHy, a mo TpeGOBaHHIM Y3KOBEOMCTBEHHOTO Xapakrepa.
3auacryio Kaprsr, NIpeaCTaBJSIOUHe 10 TeMe HHTEDEC LJIS Da3ANUHBIX yuper-
A€HHA M JIHL, cocTaBasIOTCS TMapamIeNbHO B HeCKOAbKUX YUPEH ICHHSX. U He
MOTYT GBbITh LIMPOKO HCIIOIb30BaHbI, TAK KaK CO31a10Tcs 6e3 yuera o6uiux
TPeGOBaHUI M na0T Jump y3kue cneunduueckue cpemenus. Buecre ¢ tem
B 3THX CJIyvasix BK.I0YeHpe MaHHBLX, OOUMX 1/15 psina VUPeXKICHHI, 06ora-
THJI0 Gbl KapTy, cxenano 6u ee Goslee HayuHofi u TOJTHOLEHHOH.

Hapsany ¢ stum muorue YUPEKIEHHUS, HE UMes ONbITa pabotur mo kapro-
rpadupoBanuio crenuanbupx ABJIEHMH, BooGLie He co3naior TaKHX KapT H
B CBOeH pabore MOJIL3YIOTCST He 'KapToH, a CTaTHCTHYECKHUMH CBeIeHHSIMU.
Ilpn sToM panmume HCCJIe0BAaHHE TIPeACTABJISIOTCS B TaKOM BHJe, uTO Tpya-
HO BEISIBUTL 3aKOHOMEpHBIE CBSI3H PAa3JIHYHBIX SBJAEHHI.

CymwecrBennnr HenoctaTky H TEXHHYECKOTo Xapaktepa.

Kax npasuno, 8o Muoruy YIPEXKICHHAX BOUPOCH TEXHOJOTHY cocrasJe-
!IHA, IOATOTOBKH K H31aHUIO M M371aHis HE CTaBATCA mepe; Hayasoum pa6oTb
2% ‘ 19
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Mo KapTorpaQupoBAHMIO TOTO HMJIM HHOrO CHEUHATLHOro ABJEHMS. OGpiuno
paGoTa HayMHAeTCs C TOArOTOBKH aBTOPCKOrO MaTepHasa mo crenuaabHOMY
coflepKannio KapThl. TOJMbKO 3TOMY BOTPOCY B GONBIIMHCTBE CJVYaeB yle-
JsieTcsd OCHOBHOE BHHMAaHHE.

Ha mporsienun psiga Jer, a 0co6eHHO 3a MOCJELHHE TOILI, Ha TPOH3-
BOACTBE MPUXOAUTCS CTAJIKHBATHCA C TAaKUMH (PaKTaMy, KOT1d PasJdublc
HayuHble H TIPOH3BOACTBEHHBIE YUDEXKJEHHS NePeflaloT ANd H3JAHUI, HECOM:
HeHHO, GOraThle U IeHHble [0 COJAEPKAHUI0 OPHIHHAJBI, HO C TEXHOJOTHNE:
ckUMU feeKTaMH, KOTOpble BEI3bIBAIOT GOJIbIIHE JOMOIHHTENbHbIE 3aTpaThl,
2 yaCTO M 3HAUMTEJbLHO CHHIKAIOT LIEHHOCTh KapThl U CYXKHBAWOT Kpyr ce€
HCMOJNb30BAHHUS.

OnuH K3 OCHOBHBIX HEZOCTaTKOB—HCNOJIb30BAHKE cJyyaidHBIX H Hepol-
pOKauecTBEHHbIX reorpaQuyecKux OCHOB Ui HAHECEHHd CHeuuanbHoro
cofepxaHnus. DTOT HENOCTATOK—pe3yJbTaT TOro, HTO paOOTHUKH MHOTHX
KapTorpaguueckux rpynm He OCBEJOMJEHEI 06 MMeIUXCcsl HOBeHIINX ObLle-
reorpauuecKnX M CleunalbHbIX MaTephasax, a 4acrto He TpHAAoT 3Haye-
HUS 5TOMY BOTIPOCY M HAHOCAT CfenualbHoe COlLepXKaHue Ha mobylo monas-
uylocst 1101 PyKy reorpaduyeckyio OCHOBY.

Kax bl pas BcTaer Banpoc, H31aBaTh KapTy € ycrapesllel U HEMOJHO-
IleHHON reorpaduueckoii OCHOBOH WJIM COCT4BJSTH KapTy Ha HOBOH OCHOBC,
3aTpaunBas GoJbliKe LOMOJHUTE/bHbEIE CPEICTBA.

Bropoit KpymnHslil HEAOCTATOK B TIOATOTOBKE BEIOMCTBAMH cheHHadbHbIX
KapT BBI3BaH C/1a0bbIM 3HAHHEM COBDEMEeHHON TeXHOJIOTHH H3J1aHHsd KapT.
MHorue yupeX/IeHHS CTPeMSATCS BBHIMOIHUTD COCTABHUTENbCKUH OpHTHHAJ
KapThl B BHIe TOTOBOH KapThl € TOUHO} mepejnayeldl Ha HeM BCeX HITPHXOBBIX
¥ (OHOBLIX paclBeToK. Takoi OpPHTHHAJ, KOHEUHO, HETNPHTOJEH K BOCHPOH3-
BeIeHHI0 U MOMXeT OBbITb HCMNOJb30BaH JHIIbL KakK aBTOPCKHH OpUrMHaa H
KpacouHhlil. B TO Xe BpeMs Tpefyercs COCTABUTENbCKHI HJIH H31aTeJbCKUI
OpHTHHAJI C HAHECEHHBIMHM Ha HEM LITPHXOBBIMH SJEMEHTaMH, 4 s moagopa
KpacOK KPacOYHLIA OPUTHHAJ HJIH 1IKa/1a KPacok. ‘

Tlpn BLIGOpe OCHOBEI KapThl, KaK NMPaBHJO, He YUHTLIBAIOT MPOEKIHIO,
KOTOpasi AN CllelHalbHbIX KapT HMeeT GoJIbllioe 3HAUCHHE. Yacrto B, KapTo-
rpadHUecKUX IPyNNax 3aTPAYHBAITCA GOMbLIKHE CPEACTBA 1 MHOTO BpeMeHH
HA M3TOTOBJEHHE reorpauUecKoll OCHOBBI KapThl, B TO BpeMsS Kak MOXHO
6Li710 6B MCTOAB30BATh CHHBKH MJIH a)Ke COBMEIeHHbIe WTPHXOBLIE OTTHC
KH ¢ OPMIHHAJIOB, HMEIOIIUXCS B CHCTEME T'YTK uau Apyrux yupexjaeHusx.

Tpy cO3/laHUH KAPT He HCTIONB3YIOTCS COBPEMEHHbIE TOCTHKEHUSA B Kap-
TOCOCTABATENLCKHX M KAapPTOM3IaTeJbCKHX MpOIlleccax, B HYaCTHOCTH ¢oro-
TEXHHKA.

B03MOKHOCTb HCTOJIB30BaHHsl BCeX KapT, CO3/laBaeMblX BEOMCTBAMH H
yUpexAeHHIMH N5t o6lierocy1apcTBEHHOTO KkaprorpadupoBaHus, 3aTpyl
lieHa TeM, YTO He BeJeTCsl yueT BCeX CO3NaBaeMBIX CNEUHAIBHBIX KapT H 1T0
KapThH cocTaB/sAwTes Ge3 ofulero miaHa (CPOKH X CO3JaHHsl U OUEPeIHGCTH
He maaHupyioTes) M 6es cofmonenns 0GILUX TpeGoBaHHH K YCJIOBHBIM 3Ha-
Kaw, MactTafaM, ocoGeBHOCTM TeHepaNu3alluH, XapaKkTepy reorpadnue-
CKOfi OCHOBBDI.

KapTbl 371 He 00beaHHAI0TCS o6iieii Haeell KOMILIEKCHOTo Kaprorpadii-
posanus Teppuropud. st 60IbUHMHCTBA PASIHUHBLY THIOB KapT e co31aHbl
HHCTPYKIMI MM TIOMOKEHHs], ONMpeneasioine oCHOBHDbIC TeXHHUeCKHe Tpe-

OoBanLs.

PaspuTiC cncunaabioll Kaprorpaduu Heo6X0AUMO, a VBCIHICHNC o0
Mo cnennAJLMLIY KapT CTaBHT HOBLIC 3ajaul nepei KaproTpapruecriiy
II]?‘.)HSBO,ZC'I‘BUT\I,
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IIpeacrasasercs neo6xonuMbim TIpoBeleHHe psALa MepOTPHUSTHI, OCHOB-
HOE CYILECTBO KOTOPHIX, OYEBHAHO, AOKHO COCTOSTH B TOM, 4TOOBI HX
BBIMO/IHEHHe 0GECneYnBaso Co3aHKte MOMHOLEHHDbIX CIeLHaNbHBIX KapT.

Lexperom Jlenuna or 15 Mapra 1919 r. onpenenens sanauu rocynapcr-
BEHHOH I'eofle3nyecKkol u Kaprorpaduyeckoit cayx6h. B sTom IeKpere B yHc-
J10 3a1aY, CTOAIIUX Nepej BHOBL OPraHM30BAHHbIM Beiciinm reonesnyeckum
YTpaBJICHHEM, BXOJWIH H CAeAYIOIIHE: «... 1) paspaGarthiBaer u yTBepxKaaer
TTOIOKEHHA 06 OpraHM3alMu paGoT H TeXHHYECKHe HHCTPYKLUH U NpaBHJa,
YCT2HABIHBAIOWIHE €IHHCTBO METOLOB H MPHEMOB pa6or, BblYHC/IEHHH, H3ro-
TOBJICHHA M U3NAHUA KAPT H IIAHOB A/ PA3NHUHDIX BEIOMCTB; e) OpraHi-
SYET Kaprorpaguueckue paGoTH H H3gaer KapTel IJ1s1 OTAEJbHBIX BEJOMCTB,
YUPEXKIEeHHH ¥ JIHL, ...»

OTH yKasaHHs NPAMO u HETIOCPEJCTBEHHO OTHOCSTCH K CleHaTbHOMY
KaprorpatupoBaHuio. '

HexperoM coanaBanoch Bricuee eonesnueckoe ynpas/ieHHe H Ompege-
JSIHCh €ro 3ajayy.

OcHoBHas unes mekpera cocrosia s TOM, YTO H3yYeHHe TepPHTOPHH H
CO3JaHHe KapT AOJIXKHO NPOBOAUTBCH MO CAMHOMY IIaHy € €IMHBIM OpPraHu-
3YIOLUUM H KOHTDOJIMPYIOIIUM YNpaBAEHHEM, N0 €THHBIM HHCTpYKUHAM. Bee
paGoTel 1o H3yyeHHIO TEPPHTOPHH CTPaAHBI JOJIKHBI MMEThb obuwerocypapcr-
BEHHOe 3HaAYyeHHe.

B onpenenenuniit nepuoy HCTOPHH DA3BHTUA KapTOrpaduu Takas opra-
HU3ALUA ChITpaNa Peluamoulyio poJb B O6ecleyeHHH Hamlel CTPaHBl OCHOB-
HHIMH TOMOrpadMvecKUMH KapTaMu u ob1ereorpaduueckuMu KapTaMu H
ATJIACAMH.

Uuraa eme u eume pas nekper o BI'Y, y6exnaemnscs, 4T0o ToabKO Tak
H HYXKHO OPTraHH30BaTh CO3AAHHE CIEUMHAbHDIX KapT B CTpaHe, TaKux Kapr,
KOTODEIE MOMOTYT PelIHTh MHOTO 3ajad, CTOSILIMX nepen HapOTHBIM XO3fii-
CTBOM.

Ins DOCTHXKEHHS T0CTaB/IeHHBIX ueJsiedl IPeACTaBIAETCH HEOGXOMUMBIM
OCYLIECTBUTL CaeAyoLiee.

1. O6ecneunts nopanok cosganus CII€LHAIbHBIX KapT, MOAOGHBIH TOMY,
KaKOH YCTAHOBJIEH IJISI TeOfe3HYecKHX U Tonmorpaguyeckux pa6or. Bce
OCHOBHEI® criendanbhbie kapthl CCCP BHUIONHATL B crCTeMe o6werocyap-
CTBeHHO# cnyx6er (F'YTK).

Boinosnenue cnenuanbuoro KapTorpa()upoBaHust OCYLIECTB/SAT COBME-
CTHO ¢ MHCTHTYyTaMu AKajeMuu Hayk. Pa6oTel 3Ty BBIIOJIHATD TI0 TOCyxap-
CTBEHHOMY TIEDCNIEKTHBHOMY muiaHy. OYeBHAHO, HeoGXomLuM ClenHaNbHbLi
TEXHHYECKHA COBET C yYacTHeM NPOHSBOICTBEHHHKOB H HayyHbIX paGoTHHU-
KOB IO TPOrpaMMHOMY OIpPENe/NeHHI0 BCeX BONPOCOB CNENHaIbHONO KapTo-
rpapupoBaHus (HayyHO-MeTOAHYeCKHe BOMPOCHE! H BOMPOCH OPraHH3alHH H
IEPCTIEKTHBHOTO TJIAHKPOBAHHSA) .

OueBuiHO, uTO, KPOME OCHOBHOTO YYPEXKICHHS, CrnenuasibHble KapThl
Gy/LyT cO31aBATLCS M OTAEMbHBIMH BEAOMCTBAME H YUpeXIeHUSIMH, KaK pe-
3yJIbTaT MX NDAKTHYECKOH AESITEILHOCTH HIH KAK HEeOGXOMHMbLe OCOGus A
TeKyllel paGoThl.

2. OnpeneauTs HayYHO-TEXHHYECKHE TpeGOBaHUSA K Pa3JHYHBIM THIAM
CHELHANLHBIX KapT NMyTeM PaspaGOTKH COOTBETCTBYIOLIHX HHCTPYKUHH H mO-
JIOXXKEHHUH.

3. Onpeneants OpraHH3aMUOHHEIH TOPALOK NPOBeNeHUsl paboT mo cre-
IHaJIbHOMY KapTorpaQupoBaHHIO TIyTeM yyeTa Bcex TMIPOBOAHUMBIX TI0 CHe-
IHAJILHOMY KapTorpagupoBanuio paGoT H  OCyLIeCTBJIEeHHS TOCADHEMKH
BBITIOJIHEHHO! paGOTHI.
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4. OGecneunTb TEXHHUECKYIO KOHCYJBLTALUMIO M HEOOX0AMMOE HHCTPyK-
THPOBAHHE OT/Ie/NbHBIX COCTABUTENBCKHX TPYIIT CO CTOPOHBI OCHOBHOT'O KapTo-
COCTABHTENbCKOTO YUPENKAEHHS.

5. O6ecneunTb OTAeNbHLIE COCTABUTEJLCKHE TPYNIbl  HEOOXOAHMbIMY
u3gaTteabckumMy paGoramu (H3roToBJeHHEe CHHEK, ledaTh IUTPUXOBBIX M Kpa-
COYHBIX NMpoB).

6. IToaroToBHTH AJS CHENHAJIBLHOTO KapTorpagupoBaHus CEpPHIO Teorpa-
(HUeCKUX OCHOB B Pas3JMuHbIX MaclitaGax M AJ Pa3fHYHBIX TEPPUTOPHI
CTPaHBHI.

7. OprauusoBaTth pa3paloTKy Hay4HO-HCCIAEJOBATENbCKHX H 3KCIepH-
MEHTAJBHBIX TeM 110 BOMPOCAM CNeLHaNbHoro Kaprorpaduponanus (Bompo-
CHl COZlepIKaHHsl KapT, TeHepan3alyy, rpagHyecKoro u Kpacounoro ogopm-
JIEHNS) .

8. Co3natb eaunblil KapToHa, B KOTOPOM <o0paTh H3JaBaeMble Crie-
LHaJbHble KapThl H YUHTBIBATb PYKONMUCHbIE CNEUHadbHBle KapThi, Xpansi-
iMecsl B OTHAE/bHHIX YUpeXKJTeHHSX. 31ech K€ HUMETh CBeJeHHS] O IIPOH3BO-
asmuxess paGorax 10 CHelHalbHOMY KapTorpadupoBaHHUIO.

9. O6ecneynTh WHPCKY0 NyOJaMKaluio B OO0CyXKAeHHE ClelHaTbHbIX
KapT, NO3BOJSIOILHNE YJYUIIHTh HX KayecrBo.

He HyxHO npu 3ToM 60sThCd, YTO 'yueT paoT Mo CHenuaJbHOMy KapTo-
rpadMpoBaHMIO, KOHTPO/Ib 3@ 3THMH PaboTaMu M KOOpAHHAUHMA AeHcTBHIL
B XaKOH-TO Mepe OYAyT CKOBBIBATL MHULUMATHBY 4 32TOPMO3HT TBOPUYECKYIO
MBIC/Ib. DTH MEPOTpPHATHS TOJBKO IOMOTYT HafTH BepHBIH TyTh, OCBOGOIAT
OT H3JHIIHel Ay6aupyoweii paboTsl, a 06MeH ONBLITOM PaGOThl MHOTHX Clie-
[IMAJHCTOB HEU3MEPHMO NOBLICHT KauecTBO BBHIyCKaeMbIX KapT.

Takum 06pa3oM, clelHatbHoe KaprorpadupoBanne AOMKHO ObITb 110-
CTaBJeHO B LEHTP BHEMAHHA KapTorpaoB M YUYEHBIX Pas3JHYHBIX OTpacJei
napoxHoro xoasiictBa. ToJbKO KOpeHHOe yJ/yduilleHHe leJa CO3AaHMdA Cie-
(HaJbHBIX KapT NO3BOJKT DEUINTh OAHY K3 HauboJee BaXKHBIX M TPYIMDLLX
3amau—3a1ady KOMIJIEKCHOrO KapTorpaupoBaHus, KOTOpOe HEOOXOIHMC
1715 BCECTOPOHHEr0 H3yUeHHsI MPHPOJIbl H OOMIECTBEHHON KU3HH CTPaHBI.
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CBOPHUK CTATEM IIO0 KAPTOIPA®UU
[JIABHOT'O VYIIPABJIEHUS TEOLE3UU U KAPTOIPA®UHU
MBIl CCCP
Brmyck 10 1958 r.

Kana 1exn. mayk. mou. . H. IOposckui

KOMIIVIEKCHOE KPYNHOMACLUTABHOE
CEJIbCKOXO3UCTBEHHOE KAPTOTPA®UPOBAHUE
AODMHUHHUCTPATHUBHBIX PAMOHOB

Brenenne

B Hameii crpane passeprhiBatoTcs OrpoMHble paGOTH 10 OCyILIeCTBJIe-
HHIO HameuyeHHbIX XX cbesnom KIICC kpynmbix Mep mo nanbHediteMy pas-
BHTHIO C€JbCKOr0 X035IHCTBA.

Cpenu MeponpusiTHii, HanpaBreHHBIX Ha yAy4llleHHe TNIQHHPOBAHHSA,
PYKOBO/CTBA M OPraHH3AUHH CENbCKOTO XO3AiCTBA M GO/ee PALMOHAIBHOIO
HCIIOIb30BaHHA 3EMJIH KAK OCHOBHONO CpeICTBA TMpPOM3BOACTBA, GOJbIIOE
3HaYeHHe NPHOGDETAeT KOMIIEKCHOe KpPYIHOMAcIITaGHOe CeJILCKOXO03SIHCT-
BEHHOE KapTorpaupoBaHye TePPHTOPHIH AIMHHUCTPATHBHBIX palioHos, Bes
KDPYIHOMACIITAOHBIX KapT PASTHTHOLO CeslbCKOXOBSHCTBOHHONO COepKaHUST
TPYRHO TPOBOLHTH KOJNMYECTBEHHBIH W KaueCTBEHHBIH y4eT 3eMesp B OGLle-
FOCYAaPCTBeHHBIX HEsX.

OcoGenHo BaXHO CeTBCKOXO3SHCTBEHHOE KapTorpadHpoBaHue mnocJe
YKpYNHEHHUs Koax030B. Kosxo3sl Hapsay ¢ coBxosamu TPEeNCTaBASIOT COGO
C/OKHBIE MHOrOOTpac/eBble XO3SHCTBA, HMEIOIUHE WIMPOKHE BO3MOMKHOCTH
AMA TIPHUMEHCHHS] COBPEMEHHOH TEXHHKH, NOCTHKEHHH arpOHOMHYECKOH K
300TEXHHYECKOH HayKM M GoraTeifllero ombiTa meperoBUKOB COLIHAJUCTHYe-
CKOTO 3eMJIeleJusI 1 XHBOTHOBOJICTBA. ‘

PyKOBOIMTD CeNBCKHM XOBSHCTBOM B COBDEMEHHBIX  yC/IOBUAX—3HAUHT
3HATh XOpOLIO NPUPOJHbIE M 3KOHOMHYECKHE YCJIOBHS, B KOTOPBIX pa3BH-
BAETCA CeNbCKOXO3SHCTBEHHOE IPOH3BOACTRO. CeslbCKOXO03sICTBEHHbBIE Kap-
Thl BO MHOTHX CJIYy4asiX MOMOTYT BCKDEITh MMEIOLIHECSH PE3EePBEI H UCMOJ5H30-
BaTh HX JJsA ObICTPEHLIEro MoabeMa CeJbCKOTo X031iicTBa.

B c¢Bsizu ¢ mpencrosiiuuM KpymHoMacimrabubim CeJbCKOX03AHCTBEHHBIM
Kaprorpa(upoBanneM Hallell CTPaHbl HEOGXOIHMO paspaGoTaTh AJIa amMiHU-
CTPATHBHBIX PaHOHOB THIIOBEIE KAPTHI, KOTOPHIE HAUGO/ISE TIOTHO M KOMILJTEKCHO
0TO0pakKaiu Obl OpPraHH3AUHOHHO-TEXHHUECKHE M MPHPOMHO-IKOHOMUUSCK TS
YCNOBRS KOIXOBHBIX M COBXOBHBIX BEMJIETIONB30OBANH, YPOBEHD W TE&POEKTHBBI
PasBUTHS CEJBbOKOrO XO3SHCTBA PafioHOB.

KomnaekcHoe kpynnomacmraGroe CEJIbCKOX035HCTBEHHOe KapTorpadu-
poBaHHEe MOKeT NPOBOAHTHCS IIYTEM CO3AHH:

1) anst xkaxmoro AIMUHUCTDATHBHONO (palioHA Psia aHAJHTHYECKUX
KpymroMaciutaGHbIx Kapt (1 : 25 000—1 : 50 000) pasroOGPa3nOro CesbeKo-
XOBAHCTBEHHOIO COMEPKAHUS, B CBOEH COBOKYIHOCTH COBMAIOMIUX UEALHYIO
KapTHHy NPUPONHBIX M SKOHOMHYEeCKHX YCJIOBHH, B KOTOPDHIX pas3BUBACTCS
CE/IbCKOe XO3SIHCTBO, ©r0 COCTOSIHHA, a TaKiKe OTOGPaKAOUWMX JNWHAMHKY 1
NIePCIIEKTHBH! 'Pa3BHTHA;
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2) pafioHHBIX CEJIbCKOXO3SIICTBEHHBIX araacoB ¢ HabopoM KapT Goiee
meakoro Maciurada (1 :50000—1 : 100 000) u Gosee pasHooGpa3HOll TeMa-
THKY, XapaKTEepHU3YIOIMNX CeJbCKOXOSTHCTBEHHOE [IPOM3BOJCTBO M YCJIOBHS
I €ro pa3BUTHS;

3) KOMMJEKCHBIX KapT, BKJIOUAOLIHX B CBOE <COJEpPKaHHE COBOKYII-
HOCTh Pa3HOOBPAa3HBIX Tl0Ka3aTesel, BaKHBIX Uil CEJIbCKOXO3SHCTBEHHOrO
MPOU3BOACTBA M OTOOPaAXKAWIUUX YCJAOBHS W YPOBEHb Pa3BUTHS CEJBCKOTO
X03AiCTBa B LLeJIOM HJIH HECKOJBKHUX €ro oTpaciei.

YKasaHHble METOABl KOMIJIEKCHONO KapTOorpaupoBaHHs MOTYT fIpUMe-
HATbCS KAK B OT/J€JBHOCTH, TaK H BMeECTe.

B HacToslllell CTaThe OCBEINATCS BONPOCH  KOMIIJIEKCHOIO CeJIBbCKO-
X03sificTBEHHOro KaptorpadHpoBaHHs IyTeM CO3[MaHUS Psjla KpynHoMacil-
raGHBIX KapT pattonos. Habop cenbekoXO3sIHCTBEHHBIX KapT MPU 9TOM MeTole
JABHCUT OT KOHKDETHBIX TMPHDOMHBIX M IKOHOMHUECKMX VCJIOBHH Ka»K1oro
AIMHHUCTPATHBHOrO paffoHa, OT CeJbCKOXO3AHCTBEHHGH CrenHatu3alnud H
YPOBHS CeTBCKOXO3SICTBEHHOrO NPOU3BOACTBA B HUX. OAHAKO DA KapT NpH
BCeM HX pasHoo6pasuy OyleT THIMUHBIM /s MHOTHX DAHOHOB, a MMEHBO:
ArPOKJAMMATHUECKas!, TOUBEHHO-aPDOXMMUYECKAst, PACTHTEABHOCTH, 3eMJIEMOMb-:
30BAHNH, MTOMEBOACTBA, XKHUBOTHOBOJICTBA M Y3KQ ClelyajbHble CeIbCKOX035i-
crieriibie 'KapThl.

Bce 5TH KapThl MOPYT COCTABJSAThH CTapilile 3eMJEVCTPOUTEJIH DPaHOHOB
fIp} YYACTHH COOTBETCTBYIOLIMX CICIUAIMCTOB CeBCKOro Xosqiicrsa (anpouo-
MO3, 300TeXHHKOB, TOYBOBEIOB M JP.) PaiioHa, KOIX030B 1 COBXO30B 110 €IHHOI
wipaHee ‘pa3pabOTAHHOMN MpOrpamMmme.

JI1si cpaBHMMOCTH TNOKasaTeseill 3THX KapT Lenecoof6pasHo MX COCTaB-
J5Th HA OTHOMaclntaGHOM reorpadHueckoii OCHOBe, NOCTPOEHHOH B OMHOI
11POEKIIHH.

ArpokauMarudeckasa kaprta. MasectHo, 4o Ha npaBUIbHOE
BeNIeHHE CeJbCKOro X03sificTBa BJMSeT MUKpokauMat pafiona. [loatomy
MUKDPOK/JIHMATHUeCKMe HaOMIONEHHs] M HX OTOGpakeHHe Ha ClielHanbHOH
KapTe He TOJAbKO [0JIE3HbI, HO ¥ KpaliHe HeoOX0AUMEL 15 TPaBHJILHOTO PYKO:
BOACTBA CEJIbCKOXO3SHCTBEHHBIM [TPOU3BOICTBOM B PafoHe.

Takue HaGMIONEHHST H MHKPOKJIHMATHUECKHE CBENEHMS MOTYT ObITh
MOJIyYeHs! TP TOMOILLM PACUIMPEHHS! CETH METeOPOJIOTHYECKHX CTAHUMH H
ITyHKTOB, a TaK:Ke HaG/ 0 1eHHI Ha IMeCTaX KOJIXOSHBIX M COBXO3HBIX arpOHOMOB
M KOJIXO3HHKOB, OILITHHKOB B XaTaX-1aGopaToOPHsX K JAOMaxX CeJbCKOXO3SIHCT-
BCHHOU KYJIBTYDHI.

Tpu Xopowo HanaxeHHOi B paiioHe METEOPOJOTHUECKOH ClyxKGe MOXK-
HO MOJIYUUTb JaHHbie O KJINMATHYECKHX YCAOBHAX PaioHa B ILe/IOM, HalpAMeD:
CpeIHIOI TeMIIepaTypy BO3/yXa 32 TOX M M0 OTJE/IbHBIM MeCsuaMm; jarty Ha-
CTYIJIGHHS TEPBOTO K MOCHEIHEr0 3aMOPO3KOB; CYMMY OCAIKOB B MHUJIMMETPAX
32 POJL M IO OTIE/bHBIM MeCsIaM; CPEIHIO CKOPOCTh BeTpa M mpeobianalolee
HanpaBJieHre 3a TO M MO MecdlaM; CPEIHIOK BhICOTY CHEXHOIO IOKpoBa B
CaHTHMeTPax MO MecslaM, MPOIOJKATEBHOCTD YCTOHYMBOIO CHEKHOIO I10K-
posa; AaTy HauaJa M KOHIla BblllaJeHus CHera.

Jlaa xaprorpadupoBaHus Heo6X0AUMO, UTOOL yKa3aHHble MHKPOK/IAMA-
[iuecKHe HaGI0NeH st TTPOM3BOININCh ‘B HECKOJIPKUX NYyHKTaxX paHoHa.

U3 nonyyeHHBIX AaHHBIX CJeIyeT 0To6path N1 KapTorpadupoBaHus re,
KOTOpbIE SIBJSIOTCS ONPEESIOMUMH I8 CeIbCKOXO3SHCTBEHHOrO NPOH3-
BOACTBA, a MMEHHO: OCAJKH, CYMMa TeMIepaTyp BereTallMOHHOr0 mepHoia
W CHEeXHBI OKpOB. JIpyrue KAMMaTHuecKue AaHHble MOTYT ObITb TMOMELICHbI
B JlereHje KaprThl.

[naBHLIH 3JeMEHT COAepKaHUs arpoKIHMaTHYeCKOH KapThi—0CalKH
AlOTFYT GbITh M306paxeHbl cnocoGoM 1BeTHOro Gona, a MoKasarenn Temiie-
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patyp cnoco6oM u3oauHHHA. CHEeXHBIH MOKPOB MOXHO JaTh Ha KapTe 3Hau-
KOBHIM clocoGoM. 30HE!, HanGosiee GAaronpuATHblE 10 KJAHMATHYECKHM
YCJIOBHSIM JJIS [IPOH3pACTaHHA TeX HJIH JPYrHX CeJbOKOX03SHCTBEHHBIX
KyJbTYD, HAHOCATCS Ha Kapre apeajaMH. '

YKasaHHble KapThl MOXKHO OCTaBJATH B DYKOIHCHOM BHJe, Kaprter 32
psiil JleT—IleHHBIH MaTepuall A/ H3yueHHs] KIHMATHUECKHX YCJIOBHH, BIUSIO-
LIMX Ha CeTbCKOXO3HCTBOHHBIE YCIOBUS PaloHOB.

I[TouBenno-arpoxuMuueckas xKapra. Kapra yxkasanuoro
CojleprKanns HeoOxo1uMa /I8 KaXXACro pafioHa, Kolxo3a M COBX03a, TaK KaK
OHAa BBIABJISIET MPHPOIHEIE CBOHCTBA 3€Me/bHBIX YYACTKOB M ITO3BOJSET HaMe-
THTL Psill MEp JIJIst TIOIHOTO HX MCNOVIb3OBAHUS C TIe/IbI0 MOBBILICHHST yporKaii-
HOCTH moJiel.

OcHoBHOe conepKaHHe KapThi-—OTOOPaXKEHHE MOYBEHHBIX pasHocTeit H
BHIIOB yNOGpEHHH, KOTOpble HeOOXOAMMO BHOCHTb /IS Y/IYULIEHHSI €CTeCTBeH-
HOro muojoponus nous. OpopMaenre KapTel npoctoe. [PAHULEI TOUBEHHBIX
PasHOCTel MOKa3bIBAIOTCA TOUEUHLIM NYHKTHPOM, a OJHOPOXHBIE IIOYBEHHbIE
KOHTYDH OKPaUIHBAIOTCS B OJHHAKOBLIE IBETa MJIM 3aIUTPUXOBHIBAIOTCA. [10
¢oHy KapTel 6yKBeHHBIMH HJIH TEOMETPHYECKHMH 3HAUKAMH MOKa3LIBAIOTCS
BUIBI YNOGPEHHH, KOTOPble HEOGX0AUMO BHOCHTD B TIOYBY /IS yAyUlLIeHUs ee
KAuecTBa, a pasMepaMH 3HAYKOB-—KOJIHYECTBO YI0GDEHHUH, KOTOpoe caeayeT
BHOCHTb Ha KaxIblit rextap. Cnoco6om apeasioB 0603HAYalOTCss MeCTa, HYX-
AaioLluecss B M3BECTKOBAHHH, H YYACTKH, pPaHee APYTHX NPHTOLHbIE K TTOCEBY.

B KkauecTBe NpusoXKeHHs K KapTe HaeTcsi NOYBEHHAs SKCIJIHKALHKA,
B KOTOPOH OTMeuaercsi: Ha3BaHWe TIOUBEHHOH PasHOCTH, MEeXaHHYECKHH CO-
CTaB, XapaKTep NOACTUAAIOLIHX I'PYHTOB, OCHOBHBIE arpOHOMHUYECKHE O0COGEeH-
HOCTH NaHHOHM PA3HOCTH M JO3HPOBKA YAOGDEHHH MO NMOYBEHHEIM PasHOCTSIM.

Kak npaBuJ/10, MOUBEHHO-arPOXHMHUECKHE KADPThI JOMMKHBI ‘COCTABAATHCS
I0YBOBEIAMH Ha OCHOBAHHMH CNELHAJbHBIX MOUBEHHBIX OGC/eL0BaHUH Teppu-
TOpHH palioHOB.

ITpu orcyTeTsun B paiione Takux OGC/IeI0BaHHI CJeayeT OPTraHH30BATH
CH/iaMH 'KOJIXOBHBIX anpOHOMOB H3YYEHHE [IOYB H COCTABJEHHE TOYBEHHBIX
KapT C MOMOLIbBI0 3eMJICYCTPOUTEEH.

Kapra pacTuTenbHOCTH o6ieruaeT MIaHHPOBaHHE KOJIXO3-
HOTO JIECONO/Ib30BAHHS H PACUeThl, CBA3aHHbIE C YBEJHYEHHEM U YJyUIIEHHEM
KOpMOBO# 6a3bl *KHBOTHOBOICTBA. )

OcHoBHOe conepKanne KapThi—Jeca ¥ KyCTapHukH (rocaecdonna, KoJ-
X03HOTO H COBXO3HOrO 3€MJIENO/Nb30BAHHUSA), APYTHE HACAXKIEHHUS, JYTa, NacT-
6uwa u Gosora.

PaccmotpuM uzobpaxehHe Ha KapTe KaKAOTO H3 YKA3aHHBIX SJEMEH-
TOB COLEDPXKaHHS.

Jleca. Ha xapre nomkHBl GBITh OTOGpaKeBbl: Jeca, JeCONHTOMHUKH,
JIeCONOJOCH, TPaHULLI JIECX030B U JIECHUYECTB, JOMa JEeCHHKOB. B Jjecax
VKa3bIBAIOTCS: CeTh JIECHBIX KBapTaJoB € HX HyMepalueil, JecopaspaboTsH,
NopoJbl AepeBbeB, BO3PACT Jeca, yuacTKH, TIPHTOAHBIE JJsi CEHOKOLUEHHS U
Bbllaca CKOTa, BHIDYOKH M rap, ArojHble W rpuCHble MecTa, YYacTKH, Ha
KOTODPBIX pacTyT JI€KapCTBEHHbIe TPABhl, H YUACTKH JyylleH 0XOThl. B Jecax
nokasblBaeTcs 3a60JI0UEHHOCTD.

Kycrapuuxu orobpaxaiorcs Ha KapTe ¢ YKa3aHHeM HX COCTaBa
H noJpasjieJieHHeM Ha BOJOOXPaHHbIe H 3alHTHOIO 3HAUYEHHS, a TaKkKe MpH-
rofHbIe M0], NallHI0, CEHOKOLIEHHE HJIH MacTOHIIE.

Hacax nenusa Ha xapry HaHOCATCS 3eMesbHBle yuacTKH, 3aHSAThbie
cazaMHu (C ykasaHMeM KOJIHYECTBA H NOPOA (DPYKTOBBIX JepeBbeB), BHHO-
rpaJHMKaMH, AroJHHKaMH, TYTOBHHUKaMH, XMeJbHHKAMH, YaHHBIMH TNJaHTa-
UHSIMH HJIM IPYTUMH MHOTOJIETHHMMH HacaKIECHHAMH C COOTBETCTBYIOIHMH
KOJIMYECTBEHHBIMY U K2UECTBEHHBIMH NOKa3aTessIMH.
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Jlyra mnoxaspiBaloTcs ¢ TOJpasjeneHHeM Ha 3aJIMBHBIE, CYXO0/0/bHblE
11 3a6osoueHHbic. Kaxabplii BUA XapaKTepu3yercs Ha KapTe Mo CIeAYIOMHM
NOKa3aTeqsIM: UHCTBIH, 3aKyCTapeHHBli, 3aCOPEHHBIA KaMHAMH, TOKPBITHIIL
KoukaMmu M 3ajeceHubl. Oco6o BbIAEASIOTCA HA KapTe VJAYULICHHLIE CEHOKO-
Cbl ¥ MaXOTONPHIGAHBE CEHOKOCH. XapaKTepuayercss TPaBOCTOH Ha Jyrax
KOJMUecTBO HaKallMBAeMOro CeHa C rexrapa MJIOILa1H.

[Tact6uua orobpaxaloTcss Ha Kapre ¢ MOAPA3JIeJCHHEM Ha CYXO-
qoabHble H 3a6ogouennble. Kaxasiil, B CBOIO 0o4epeib, XapaKTepudyercs Ha
KapTe 110 TAKMM I10Ka3areasiM: UHCTBIH, 3aKyCTapeHHbIH, 3a/eCeHHbIH, 3ac0-
PCHHBI KaMHSIMH, NOJBEPKEHHBIH 3posun. Ha xapre BbUieasioTcs Takke
viaydlientnie, oOBOJHEHHbIE, aXOTONPUIOAHbIE NacTOHILA M OTMeuaercs
Ce30HHOCTD TIOJb30BaHMs macTOullaMy (JeTHHe, BeceHHe-OCeHHHe, 3UMHHE
W KPYTJIOTOTHUHBLE) .

Boaota u306pakaloTcs ¢ yKasaHUEM MX MPOXOAMMOCTH H KaacCupu-
Kauell M0 TPaBOCTOW (TpaBsiiblie, MOXOBhle M Topdsubie). OcoSo Bblte-
AsiioTest Gosiora, 3aHaTee 1o Topdopaspaborku. OrMeuaercss pakruueckoe
HCTIO/IB30BaHMe TOpha 1/t CEIBCKOTO X035IHCTBAa B KauecTBe VI0GpeHHit H
34TOTOBOK KOPMOB [JIf CKOTa.

B 3aBHCHAMOCTH OT KOHWKPETHBLIX reorpauuyeckux YCJAOBHH pailoHOB H
MacuTaba KapThl 00beM CoylepKaHUs MOXKeT ObITh COKpaLleH HIH PaclIMpeH
34 CcueT BKJAIOUEHHS TOTOJHUTEIbHBIX MOKasaTeaed, KaueCTBeHHbIX U KOJuue-
CTBEHHBIX XaPaKTEPHCTHK PACTUTEJIBHOTO MOKPOBa.

Kapra semMaenoab3oBaHnuil Ha s7oil kapre moapo6uo u3o-
fipaxaloTcsl IPaHUILl 3eMJIENONB30BAHUS KOJXO030B, COBXO30B, 110JICOOHBIX
XO31icTB H Apyrue, KOTOpLIe OXBAueHbl TOCYJ1apCTBEHHBIM 3eMEJbHBIM Yue-
TOM M 3eMeabHOH permcTpaumeii B paitone. Ha Kapry manocsites Bce 3emiie-
NOABL3CBAHUS HE3aBHCHMO OT 3aHHMaeMOH WMH mjaomanu. Ecau nexoropbie
Heab3s 0To0pasuTh B CBOHX KOHTypax B Macuwitabe KapThl, TO MX TOKa3bl-
BAIOT BHEMACIITAGHBIM YCJAOBHEIM 3HaKoM. KaxaoMy oOTIeJbHOMY 3eMJe-
H0IL30BAHAIO HA KapTe MPUCBAHBAIOT MOPSIKOBLIT HOMep (PUMCKOH 1ud-
poil). BHYTpU 3eMJ1e10/1b30BaHUA OT1eIbHLIE 'KOHTYPLL HyMEPYIOT apabCKHMH
wudbpamu. KapTsl 0popMISIOT NPHHATHIMA TIPH 3eMJIEYCTPOHCTBE YCTOBHBIMA
3HaKAMH M COOTBETCTBYIOLIMMH s KaK10H KaTeropuu 3eMJernoib30BaHui.
BaaKHBIM TPHIOKEHHEM K KapTe JI0JKHA SIBUTbCS KOHTYpPHAsT BELOMOCTh
3CMCIBHBIX YTOAHH M0 KaxK10MYy 3eMJIET0/b30BAHUIO.

Hapsiy ¢ yka3aHHBIMA BH1aMi KapT TIPUPOAHBIX YCIOBUH B psje patio-
OB MPH HaJHYHH COOTBETCTBYIOIIMX KapTOTPapUUecKuX MaTepHasos cO3-
qawnest oporHIporpadmuecKue KapTel, noapo6Ho oToGpazkaouue
pesbed 3eMHOHR MOBEPXHOCTH B ero MUKpodopMax H THIporpadHUUecKyIo CeTh
¢ COOpY/KeHHsEMH Ha Hel, reofoTaHHUeCcKHEe H JIP.

Kapra nosmeBojxcTBa IMpelHasdayaercs [Js PaidOHHOro map-
THIHOMO M COBETCKOTO PYKOBOJACTBA M CIELHATHCTOB CeJbCKOTO XO3SHCTBA.
OHa J0/JKHa TaKkKe SBIATbCS rpadHuecKUM CPABOUHLIM ITOCOOHEM B MOBCE-
‘IHeBHOIl pafoTe paitryiaHa, CTaplIero 3eMJeycTpouTesst padoHa H TIaBHOTO
ATPOHOMA TIPH MJIAHUPOBAHUM PA3THYHBIX MEPONPHATHI B 0G/IACTH NM0JEBOL-
CTBa M TPH PeLIeHHH ONepaTHBHLIX BONPOCOB PaCTEHHEBOICTBA.

OCHOBHOE COflep’KaHHe KapThl OJEeBOICTBA—-3/IeMeHThl BHYTPHX034CT-
BEHHOH OpraHU3aiHH TEPPHTOPHH: CEeBOOOOPOTHBIE MACCHBLI NMALIHH, a Tak-
’Ke OTHeJbHble NoJisg ceBoofopora (I0J1eBOro, KOpMOBONO, OBOILHOIO, IIPH-
(pepMCKOTr0 H JyronacTOHIIHOr0), ONBITHHE NOJS 0 COPTOBbIE YYACTKH, MoJe-
Bble CTaHbl NO0JEBONYECKUX M TPAKTOPHBIX OpDHIaj, KpbITHlE TOKa, 3€pPHO-
CYUIMJIKH, OBOUIEXPAHHU/IMILA, TEMJAUBLl U TapPHHKH, CKJIAIbl XpaHEHUS MHHEe-
paJbHbLIX VI0GpeHuit, arponabopaTopuH, 3/M€BaTOPhI, BETPsHbIe, BOAAHLIE H
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1apOBble MEJbLHHIB, KPYMOPYIIKH, Maca0G0iHUu K IIYHKTBl 3aTOTOBHTENbLHON
CeTH.

OcBoennble ceBOOGOPOTH OTMeYalOT Ha KapTe OCOOBIMH  YCJOBHBIMH
3HaKamMu. Ha kapre oro6paxaior CPEIHIOI0 YPOXKANHOCTD IVIABHEHIIHUX Celib-
CKOXO3SHCTBEHHBIX KYJbTYD M NOKA3bIBAIOT (akTHUeCKOe KOJHYeCTBO BHe-
CEHHBIX YNOGPEeHHH M0 OTAENBHEIM BHAAM IS KazxJoro mousist cerooGopora.

B pamxax ocHoBHo# KapThl TOJIEBOACTBA, €C/IM NO3BOJISIET KOMIIOHOBK,
MOKHO pasMeIlaTh Bpe3Hble KapThl U HEKOTOpLIe Tabuubl. B KauyecTBe Bpes-
HBIX KapT MOryT ObiTb KAPTOrpaMMa MEeXaHH3AMHU U 3JeKTPUDUHKALHHA Cedb-
CKOXO3SIHCTBEHHOTO NPOU3BOACTBA, a TaKiKe KapToAuarpaMMhel TIOCEBHBIX
MVIOWANeH H NIOCEBOB IVIaBHEHUIMX CeJNBCKOX03AHCTBeRHbIX KYJbTYp MO KaX-
AOMY KOJIXO3y M COBX03y. B rabuuuax mpusopsites nannse o MO AAAX
MallHy, B TOM YUCJIE MO OTAENBHLIM CeBOOGOPOTHEIM MaCCHBAM A8 Kaxaoro
K0/1X03a M COBX03a. '

Ilpu cocraBnenuu kapror HCTIOMR3YIOTCS rpaduyeckue (Tomorpatute-
CKHE M 3eMJ/IEYCTPOHTENIbHBIE IJIAHbI) M CTATHCTHUECKHE MarepHanbl onepa-
THBHOH OTYETHOCTH M0 MOJEBOJCTBY paiiona ¥ rogxoBble OTYeTH KOJIX030B M
COBXO30B. 3a DSl JIET 5TH KapThl MOTyT PaCKpPLITE HCTOPHIO PA3BHTHS TOJe-
BOACTBA B pailOHe W TeM CNoco6CTBOBATH Jydlleil OPraHU3alUH CeNBCKOTO
XO39HCTBA.

Kapra xuBoTHOBOZCTS a. Hasnavenue sroit kaproi—narasia-
HO OTOGDA3UTH COCTOSIHUE KUBOTHOBOACTBA H KOopMoBoit 6asel. Kapra mosx-
Ha SIBAATbCA IPadUYECKHM CNPAaBOYHBIM TOCOGHEM B NOBCEHEBHOH paboTe
SKOHOMHMCTa DaiiliaHa, raBHOPO 300TeXHHKa, CTapulero BeTepPHHADHOTO
Bpaua M CTapUIero 3eMJIeyCTPOUTe/Is PaiioHa npHu TVIaHUPOBAHUH Pa3JIHUHLIX
MEPONPHATHI B 06J1aCTH KHUBOTHOBOICTBA U pacumpenus ¥ yaydiueHus Kop-
MORBO# 6a3Hl.

Kapra xuBoTHoBOACTBA NOMOTaer NPaBHILHO OPraHH30BATh 300BETEPH-
HapHylo paboTy B paiioHe H 06Jeryaer MOBCEAHEBHOE ONEPaTHBHOE PYKOBOI-
C€TBO, KOHTPOJIb ¥ OTYETHOCTD [0 JKHBOTHOBOACTBY, a TaKiKe TJ1aHKPOBaHHEC
Pa3/IHYHOTO CTPOUTENLCTBA KHBOTHOBOMYECKUX MOCTPOEK H ICHTIOCHBIX COOP Y-
KEHUH B KOJNX03aX U COBX03aX.

Kpome o6mereorpaduueckux SJIEMEHTOB, COCTABJSIHUX reorpaduue-
CKYIO OCHOBY KapThl, B ee CONepKaHHe BKJIOUAETCs PSI 3JIeMEHTOB CllelH-
aNbHOH Harpysku. Ciofa oTHOCSTCS TPAHHLBl 3€MJIENONb30BAHUH, TPAHHLLI
1oJIeHl KOPMOBBIX, TIPHGEPMCKHX H JYTONacTGHILHLIX CeBOOGOPOTOB, Jyra
M nacr6uilla B cyMMe [0Ka3aTelel, NPEAYCMOTPEHHOH I/l KapTel PacTi
TEJbHOCTH. ’

Ha nacr6umax, kpome Toro, 0coGuimu HAaIrVIAAHBIMU 3HAYKAMH OTMe-
44eTcst BUA CKOTa, [/l KOTOPOrO 3TH nacT6uiula npeaHasHauensl. Kaxgomy
SHAUKy NPHAAETCS ONpeNeseHHbIH Bec, a pacuBeTKol 3HAauKa otobpaxaercs
TPHHANIEKHOCTb CKOTa (OOGLIECTBEHHHII, KOJIXO3HHKOB, palbOyHX U CayxKa-
wux). OcBOEHHBIE KOPMOBbHIe CeBOOGODPOTEl  OTMEUAIOTCH TIOSICHHTENbHOR
Hanmucelo. Ha kapre nokaswiBaercs naomane u YPOXKaHHOCTb CeSTHBIX TpaR
B TIOJIAX CeBOOGOPOTOB.

B xossificTBeHHBIX LeHTpax KOJIX030B u COBX030B NMOKAa3bIBAIOTCSA Macli-
TaGHBIMH KDYXKKaMH pas3HOi PACLBETKH XKMBOTHOBOAUECKHEe (epMbl (Kpyn-
HOTO poraToro ckora, jomagefi, cBHHeH, oBel, nTHU). Oco6oii pacuBeTkoil
BRI IeNIAI0TCSA (pepMBl IJIEMEHHOI0 CKOTA,

Ha kapre oro6paxaiorest yenoBHbiMu 3HaKaMH MEeXaHH3HPOBaHHbIE
KODMOKYXHH, 6ETOHHPOBAHHBIE CHIOCHDIE TPaHIIeH U SIMBl H CHJIOCHBIe Gall-
HU C yKazaHMeM KOJIMYECTBA H KauecTBa 3aCHJOCOBAHHBIX KODMOB, MacekH,
3aTOTOBHTE/IBHEIC NYHKTHI: CEHa, CKOTA, JKHBCHIPbS, MOJIOKa; 300BETIYHKTHI,
IMePCTOGHTHH, Macl03aBOLH, GOiHH, CKOTOMOTHJIbHUKH, IIpn Hanuyun
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B palHOHe Pa3HOro HanpaBJeHHs XKHUBOTHOBOJICTBA 3Ta CNEUHAIH3ALHUS OTMe-
YACTCA Ha KapTe IBETHHIM (POHOM.

B pamkax OCHOBHOH KapThl *KHBOTHOBOJCTBA, €CJHM NO3BOJSET ee KOM-
TIOHOBKA, pPa3MelllaloTcs Bpe3Hble KapThl U HeKoTopble Tabmauupl. CloXeTaMu
TaKHX BPe30K MOryT OblTh: KapTOrpaMMbl Halos MOJIOKA, BbIXOJa Msca H
nactpura mepcty Ha 100 ea ceqbCKOXO3SHCTBEHHBIX YIOAUH 110 KaXKAOMY KO.I-
X03y M COBXO03Yy; KapTOrpamMMbl KPVIIHOTO POTATOTO CKOTA, B TOM YHC/Ie KODOB,
Ha 100 eq maminy, Jyrop H NacTOMIL IO KaXK/JI0MYy KOJIXO3y H COBXO03Y; KapTo-
rpaMMa NpOUEHTHOTO COOTHOILIEHHUST JIYTOB, NAacTOMI U CesiHbIX TpaB K 0O0llell
{LTOILAAM KOJIXO30B; KapTojuMarpaMMBbl IIOTOJIOBbS KODOB B JMYHOM IIO/b30Ba-
HUM KOJIXO3HHUKOB, pabounx M CJAYKALIMX [0 KaxAOMy celeHuo. B radannax
IPUBOAATCS JaHHble O IWIOWAASX MMAIUHM, B TOM 4YHC/e IO OTAEJbHBIM CEBO-
oGopoTaM: KOPMOBBIM, MPH(DEPMCKHM, JyTONACTOUILHBIM, JyTaM U macTOHmaM
M0 KOJAX03aM H COBXO3aM.

[Ipi coctannenuy KapTbl MCIIOJAB3YIOTCH TONOTpaduieckue 4 3eM.1eyCTPOU-
TC¢1bHBIE KapThl H NJAaHBl U CTATUCTHUECKHE JaHHble 110 NMepenucsaM CKoTa d
DICPATHBHON OTUETHOCTH PAMOHCB MO JKUBOTHOBOICTBY. B KadecTne JICIOMH-
T¢IbHBIX MaTCPHAIOB IPUBJEKAIOTCS TOTOBbIE OTYEThl KOJXO30B U COBXO30B U
TAlHBIC 300TeXHHYECKOro M BeTepUHAaPHOTO mepcoxaJa. Ilpy Hauuun B paitoiie
\ATePHAJOB TeoOG0TaHHYeCKHX OO0CASTOBAHNE OHH HCIOJb3YIOTCA A5 0ojlee
O, THOH XapaKTePHCTHKNA KOPMOBBIX YTOIHI.

KapTel KHBOTHOBOACTBA, COCTaBJCHHbIE 3a psAi JET, NPeICTaB.IdIoT UeH-
(hiff MaTepuast 10 HCTOPWH PA3BHTHS KHBOTHOBOJCTBA B jJaliioM paioHe.

CrnenuafibHble CeNbCKOXO3SMCTBEHHblE KADPThbI

Kapra Bcmamex. [Jas rpadudeckoro yuera 3s70/1eBod BCHallKH,
BeCCHHEH axoThl, NobeMa Napos, JYILeHHsS CTePHH H GOPOHOBAHHS Ileseco-
00pa3HO €KEroIHO COCTAB/ATL KapTy Belamek B paifonax. Ilpyu moMomw 3Toi
KapTH MOXKHO GoJIee MPaBU/IBHO NJIAHKPOBATL OPTaHH3aLHOHHbIE MEPONPUATHS
110 NPUMEHEHHIO TOR MM MHOl arpOTEeXHUKH H OCYLIeCTBJATL GoJee KOHKPEeTHO
OliepaTUBHOE PYKOBOACTBO, YueT W KOHTPOJIb B IEPHON ITOCEBHBIX KaMIIaHUH.

B KayecTBe cneuMaJbHBIX NMOKasaTesed Ha reorpad@uyecKylo OCHOBY
KapThi MOTYT OBITh HaHeCceHbl BHIBI U UHCJIO MPOBELEHHBIX BCNAlIeK, a TaKXKe
TeXHHKa, KaueCcTBG M CPOKH TaXOThl, NOJbeMa 11apoB, OODOHOBAHHUS W Jylle-
nus crepuu. OcoGo oTMeyaloTcs y4acTKH, Ijie npuMeHsiercs npu o6paboTke
noussl Merogd HoBatopa T. C. Manbuesa.

Marepuasom Ui COCTABJIEHHS] KapTHl CJAyXKaT OTYeTHbIe JaHHbIE M Ma-
Tepuansl CMEenHaJbHO OpraHH30BaHHOTO rpaduueckoro yuera. CocraBurte-
JASIMH KapT AOJKHBI SBJASTHCS CTaplliyie 3eMJEeyCTPOMTENH PaioHOB MU KOH-
cyJibTallud pafioHHbix HHCrmeKTopoB LICY 1 arpoHOMOB KOJIXOSOB M COBXO30B.

Kapra noceBoB Mo XyabTypaM, HX yO6opKe H ypo-
K alHocTH Jag HarasaHOro oToO0paKeHHst NPOCTPAHCTBEHHOrO pasMe-
LIEHHS] NMOCeBHBLIX IJOLlAfel 10 KyJbTypaM H Xo3sficTBaM uesnecoo6pasHo
COCTABJATh PaifoOHHblEe KapThl MOCEBOB.

O1HOBpeMeHHOe H300paXKeHHe Ha KapTe MJIaHOBOH U PaKTHUeCKOH ypo-
aflHOCTH 110 KyJAbTypaM JJIs OTAeJNbHBIX [oJell ceBoOGOPOTOB 110 KaXKIA0MY
KOJXO3HOMY H COBXO3HOMY 3€MJIENOJIb30BAHHIO OYAeT XapaKTepPH30BaTh MJO-
A0poiUe TOUB.

YkazauHast kapTa sIBUTCH OCcoGHeM A5 ONePaTHBHOH paboThl NO PYKO-
BO/ICTBY NMOCEBHOH H y6OPOUHOH KaMIaHUSMH.

Hapsiny ¢ KapTaMu yKasaHHBIX CIOXKETOB MOTyT OBITb COCTaBJEHHl O
KaxJoMy pafioHy KapThl CleIHaIH3aliy CeJbCKOrO XO3SHCTBA, KapThl Ble-
SONMMST MHEHEPAIbIIBIX M OPraHWUecKUX yIOoOpeHHH, KapThl paclpoCTpaHe s
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COPHSAKOB M BPEIUTE/IeH CeNbCKOXO3HHCTBEHHEIX DACTeHHi M Mep GOpbOb:
¢ liHMH, KapTBl Pa3MELLEeHHs CeIbCKOXO2ICTBEHHBIX MIPEANPUSITHI U yupex le-
HMIT, 3aPOTOBUTENBHON M TOPrOBOH CETH H DAL CEIbCKOXO3SICTBEHHbIX Kapt
APYTOro cogepKaHus.

Temarka 5THX KapT HOJKHA AMKTOBAThCA KOHKPETHBIMH NPHPOAHBIMH
H SKOHOMHYECKMMH yCJIOBHSIMH PAHOHOB H YDOBHEM CEJAbCKOXO3SHCTBEHHOIO
MPOHU3BOACTBA B HHX.

K coxanenuio, B coBpeMeHHOH KapTorpapuueckoi JUTEpaType Mano
OCBELLEHbI BONPOCH! KPYNHOMACIITAGHOIO CeNbCKOX03AHCTBEHHOTO KapTorpa-
bupoBaHHS; MEXNy TeM, HaspeJa HEOGXONUMOCTb AKTHBHO BKJIOYMTBCS
B pa3pabOTKy BaXKHBIX IS CEJbCKOXO3SHCTBEHHOTO TIPOM3BOICTBA CEJBCKO-
NO3fHCTBEHHBIX KapT aJMHHHCTDPATHBHBIX PaifOHOB.
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CBOPHHMK CTATENM I10 KAPTOI'PA®HHU
I'JTABHOT'O VYIIPABJIEHHMYA TEONE3UMM U KAPTOI'PA®HU
MBI CCCP
Buinyek 10 1958 r.

Kann. texu. nayk accucrent f0. C. Buauu

K COBEPIMEHCTBOBAHHIO MNMOJUTHKO-ADMHUHHUCTPATUBHBIX
KAPT CCCP

[TonuTHKO-aAMUHHCTPATHBHEE KAPThl COBETCKOTNO rOCYAapCTBA H31aBa-
JIMCb ¢ TEePBLIX XKe JieT coBeTcKoll BjaactH. o oGpaszoBanus BcecorwsHoro
Kaprorpaguyeckoro tpecra (1932) GoabliMHCTBO KapT OblJI0 BRIMYIIEHO
Kaprousnareascrsom HKBJ PCOCP u 1-M [ocymapcTseHHbBIM KapTorpa-
¢uyeckuM 3aBejenueM, nosgHee «Ilockaprorpatueii» (GoiBlliee 3aBefeHHE
Hneuna). Cpenn HuX GBUIM KapThl, H31aBaBIIHeCs HA MPOTAMKEHHH HECKO/b-
KuX JeT: «AxMunucrpatuBnasi kapra CCCP. Esponefickasi wacTb» Macuita-

~6a 1:3000000, «Cows Coserckux Couuanuctuuecknx Pecny6auk»
macuraba 1: 6000 000, «Coroz CCP» macmra6a 1: 10 500 000 u psax Takux
XKe KapT, HO GoJee mesnxoro MacmraGa. OHM pasHOOGpasHbl 1O COmepIKa-
HHIO H O(OPMJIEHHIO. DTO CTAHET TIOHSTHBIM, €C/TH YUeCTh YaCThle H3MeHeHUs
B aJ{MHHHCTPATHBHO-TeppUTOpHaNbHOM aejeHud CCCP B 3TH rombl, a Takke
HeoGXOMUMOCTb HCKATh OPMBI /51 0TOGpaKeHUs] STUX U3MEHeHHH Ha KapTe.

Cosnanne BcecolosHoro xaprorpaduueckoro tpecra (BKT) commano
¢ 3aBeplueHHeM B ocHOBHOM paioHupoBanuss CCCP. 310 06CcTOSTeNBLCTEO
B KaKOH-TO Mepe 00Jieruajo pellieHHe BOMDOCA, HO He II03BOJISJIO OrpaHHuH-
BaTbCsl BHECEHHEM M3MEHEeHHH B M3[JaBaBLUHeCs KapThl, MHOTHe M3 KOTOPLIX
OblJIM MOJIyYeHbl CO CTapbiXx (GOpM TOTO ke GblBUIero 3aBeleHus Habuxa,
a 0653bIBaJIO K PETyJaSPHOMY BBINYCKY HOBBIX KapT C HCIO/Ab30BaHHEM HOBe-
el TeXHoJorHH—@oToMexanHueckoro cnoco6a. Bee 310 TpeGoBaso mpose-
JeHHsl OPTaHU3allUOHHBIX MEPONpPUSATHH, [103TOMY B IepBble roJbl CyLIECTBO-
Batiust BKT ero neATeqbHOCTh 1O M31AHMIO TMOJHUTHKO-2IMHHUCTPATHBHBIX
KapT Gbllla He3HAYHTEJIbHA 110 CPABHEHHIO C MEPEYUCJEHHBIMH Bhillle YYpPeK-
neHusIMH. KonuuecTBeHHble H KaueCTBeHHble CJIBMIH HAaCTYNHJIH TO3TiHee,
yemy crnoco6cTBOBaJMH B GoablIol Mepe npunsitie B 1936 r. HoBo#t KomcTu-
tyunn CCCP, xoropas 3akpemnuyia OCHOBHbIE NPHHUHMNE H (OPMBl aXMHHHU-
crpatuBroro ycrpoitctBa Coiwosa CCP, a takxke o6pasosBanue [aBHOro
ynpasJjeHud rocyaapcTBeHHod cheMkH H Kaprorpaduu (IYICK) u I'VIK
HKBJI CCCP. Oana us 3anau 'Y K—oGecneunts noTpeGHOCTH HAPOIHOTO
X035iCTBa, HAYKH U KyJbTYPHO-NpOCBeTHTENLHBIX HyxKa Comwsa CCP obmu-
MH H CleUHaJbHBIMH KapTaMH, B TOM WYHCJIE€ H IOJMTHKO-aIMHHHCTDATHB-
HLIMH.

ITaanomeprocTh HauaBlIeHdcst paGoTHl BLIDA3WJach B CO3ZAHHM TOJH
THKO-aaMuuucTpaTHBHEIX  Kapt CCCP  wmacwmrraGos  1:5000000 w
1:10000 000, rakux xe xapr Esponefickoli uyactu CCCP Macmra6os
1:2000000 u 1:3000000, a Tak:Ke CTEHHBIX y4eGHBIX MOTHTHKO-AJMUHH -
crpamuBHbIX Kapt CCCP.

ITepensganyue HEKOTOPLIX H3 HHX NPOAOJKAJOCH BIJIOTH IO NOCJEBOEH-
HUBIX JICT, KOorja OHH OBIIH MU KOPEHHBIM 06pa30M ‘nepepaéoTaHbI, HJIH HA
CMEeHY MM NpIiujd HOBbIC KapThl. Ilpexne Bcero 310 OTHOCHTCS K MHROrOJeT-
it n3tanusaM kapt CCCP macurraGos 1: 5000000 u 1: 10 000 00G.
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«Anmuuuctpatupias kapra CCCP» macmiraéa 1:5000 000 Goita Bbl-
nywena BKT TYTCK HKBJI B 1936 r. Kapra cocrasiena n odpopm/eHa Ha
2-it kaprdabpuxe BKT. Pepakrop C. H. Connaros. Kapra umeer mpoek-
unto Kaspaiickoro. KpoMe yc/IOBHBEIX 3HAKOB, Ha HEH TOMeELICHBl BPE3KH:
Tabauna «AIMHHACTpaTHBHO-MonTHYeckoe neaenne CCCP» i xapra «Cxe-
Ma Bo3nywHbX coobutenuit CCCP» macmra6a 1 :30 000 000.

I'0BOps 0 comep:KaHMK KapThl, CJEAYET OTMETHTb 1Be OCOGEHHOCTH:

1) oHa, Kax M TNpexHHe H3[aHUS, KUHCTO» AJAMHMHHCTPATHBHASA, T. €. B
OTJIMYMEe OT MMeBLIHXcA yueOHBIX aJMHHUCTPATUBHO-3KOHOMHUECKHX KapT K
06/aCTHBIX a/MHHMCTPATHBHO-X03sHCTBEHHLIX Ha Hell MoKasaH Kpyr o0bex-
TOB, CBSI3aHHBIX ¢ H306paskeHHeM TeppuTopraibhoro ycrpoiictea CCCP u
€ro LEeHTPOB;

2) cmpaBOYHBIH XapakKTep KapThl.

[To cyru nena, B Te TOAB! TOJHTHKO-a/IMHHHCTPATHBHbIEC KaPThI CCcP
GLIAH eAMHCTBEHHHIMH CIHPABOYHBIMM [MOCOOHSIMH MeJKOro Macumraba, B
3;1ech 3TO HasHayeHHe O0COGEHHO APKO BHIPAXKEHO.

OueHb MOAPOOHO NOKA3aHbl HaceJeHHble IYHKTBI, MYTH COOOLIEHHH,
a Takxe TIpaHHIbl. PasMephl TOHKMX IUTPHXOBBIX 3HAUKOB TIDaHHUIL (0,1—
0,3 MM) IS CTEHHOMN KapThl HesHauuTe/ bHbl. OCOGEHHOCTH aAMUHHCTDPATHBHO-
TePPHTOPHAJNBHOTO [e/NeHHS B OCHOBHOM I€peJaloTcsl LBETHHIMH KaHTaMH,
MpuueM pa3Mep M PHCYHOK TOC/TENHMX BHIGpaHBI JOBOJIBHO MOC/IEL0BATENLHO
B 3aBHCHMOCTH OT H306pa){aeMbIX HAlHOHAJbHO-TEDPHTOPHAIBHBIX 05pa30-
BaHHi. B npuMeHeHHU Ha KapTe LBETHOTO ()OHA 3Ta NOC/IETOBATENBHOCTD 10
KOHIA He BbIAepKaHa: KaK1as M3 COIO3HBIX pecnylJWK MOKa3aHa CBOUM
BeToM, PCOCP—npeacrapaser uokmouenne; obaactn YCCP u Kasaxckoii
CCP nepenanbl GJM3KHMH K OCHOBHOMY (rOoHY OTTeHKaMH, H TIPH YCHIEHHH
X KpPacHHIMM MMOJOCKaM# 06/IaCTHEIX TPaHHIl CO31aeTcs BHeyaT/IeHHe Lelb-
HOCTH TePPHTOPUM COX3HON pecrnyOaHKH U Je/IeHHst ee Ha OJHOPOLHbIE €M
Hue; B PCOCP—ka)nass aAMHHHCTPATHBHO-TEPPUTOPHAJNbHAS EAWHALA
[laHa CBOMM IIBETOM, NpHYEM 10 yCTAHOBHMBIIEMyCs OObl4alo YeM MeEHbIIE
TEpPPUTOPHS, TeM OHA sipue OKpallleHa; HeT eIHHCTBA B M300parKeHHH ACCP
B Pa3HbIX COIO3HBIX pecrybJuKax.

Takum 06pa3oM, B OTJIHYHE OT JAPYTHX KapT, Ha KOTOPLIX 1IBETa U OTTEHKH
HI'pajdd Posb YCJAOBHBIX 3HAKOB, 31eCh OKpacka IIpUMeHeHa TOJIBKO ISt BblAe-
JICHHS] TEPPUTOPHIl, XOTsl B HEKOTODBIX CJAydasix IIBETOM Nepe/laHbl KaueCTBeH-
iible pasauuus. Takoil NPHHLHI HMCIIOJAb30OBalHsl IBeTa Ha IOIHTHKO-aJMH-
iucrparusnoil kapre CCCP (on Obl1 yxKe He HOB) Hallej NPUMEHEHHe M Ha
APYTHX KAapTax 3THX JT ¥ YCTAHOBUWJICS OKOHUATEJbHO B CJEAYIOUHE TOJBI.

Kapra Gbuia nepensialiia B 1937 r. ¢ cocTosnueM TpaHHLl Ha 1 sueapst
1937 r.

[To cpaBHEHHIO ¢ PACCMOTPEHHOH KapTo# ONpedeJeHHbIT 1ar Blepel
npesaeranasior «IToJAMTHKO-aAMUHUCTPATHBHBIE  KapThl CCCP» wMacmraba
[ - 5000000 nocienyiomux uatanuii (1940 u 1941 rr.). Kaprel cocraBienbl
5 LlenTpagbHON  1aydHO-PEIAKIMOINON  KapTOCOCTABHTEIBCKOMH — HacTi
(ITHPKY) T'YTK npu CHK CCCP, odopmaelbr Jlelnirpaickoii Kaprococra-
Bir eaberoil dactelo (ots. pet. M. Ho Miuwaesj. Tleuate mpouspoanaach jia
{-11 Kaprorpaduueckoil ¢padpuxe (Jlennnrpaz). Kapibl cocrapiennl B TOI XKe
NPCCKLHH, COXpaleHa KOMIIOHOBKA KapThl, TOJNBKO Tal/ula YCJOBHBIX 3HAKOB
pLHeceHa Ha 110/t KapThl, N0 I0XKHYIO PaMKy. 3HAYITETbHO IOBLIIEHA YHTae-
MOCTh KapThl. DTo 0CTHTaeTCs 001ee YAaUHBIM HCIOMB30BAHIEM mpUPTOB 1
1IVIICOHOB JL/Is 110Ka3a HACeICHIBIX MYHKTOB, & TaKiKe GOAbIIMM OTOOPOM MeJi-
KITX 11aceseliiblX TYHKTOB H BTOPOCTeNMeHHBX fopor. He roxasanbi  mecki.
Soq0Ta 1 COJOHUAKM, BMCCTO HHX OTMBIBKOH H300paxken pesawed. ItecMoTps
1 TO, UTO Kapra B mneToM CoTep2RaTIa MCHBIIC CRECIIT (f\'()TSI 3TO e Kaca-
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JI0Cb TYCTOHACE/IEHHBIX DaifOHOB), CIIPABOYHAS LEHHOCTh €€ He CHH3U/IACH.
Conepxauue KapThl ¥ ee Harpys3ka Kak Obl CTaJH COOTBETCTBOBATE macuraly
M HasHauyeHHIo Kaprhl. ONuChIBaeMble KapThl MpHBJAEKATEIbHEE 110 ocdopmJie-
HHIO. YJauHbl coueTanus objacTefl, W306parKeHHbIX Pa3sHBIMU  OTTEHKaMi
OHOTO LBETA € COMO3HOH pecnyOaukoir. ['panuup CCCP, CCP, ACCP, AO u
HAUHOHAILHLIX OKPYTOB AONOJIHSIOTCS! KPACHBIM KAHTOM PA3HON IHINPHHAL

Ilocnie HesnaunresbHOTO nepepbisa Kapra CCCP macmraba 1 : 5000 00CG
¢ 1943 r. BHOBb €KeroIHO Tepen3aaeTcsl. KapTel BoeHHBIX JIeT M nepBbie Iocie-
BOCHHEIC TI€PEH3NAHUs IO CYTH [1ej1a NOBTOPSUIM 110 CONEPIKAHHUIO KAPTY, CO-
CTapJjenHyio B 1940 r. Brocuiauce nonpasku u nomosHeHus, INUKTyeMBble I1po-
HCXONSUIUMH B T€ TOLbl MSMEHEHHAMH B aJAMHHHCTDATHBHO-TEPPHTOPHAIBHOM
ycrpoiictee  CCCP. IlpHHUBIKAIbHO NPEXXHUM OCTaBaJOCh M othopMmIene.
3/1eck, IpaBaa, clefyeT OCTaHoBUTbest Ha KapTe CCCP macmrraGa 1 : 5 000 00¢
Bblllycka 1946 r. nox penakuueit M. H. Ummaesa u JI. B. JIanuayc (cocras-
JeHa ¥ opopmiena HPKY I'VI'K, ommeuarana no/mrpadpkombutaTom uM. Mo-
Jioropa). HoBoe saknioyanock B TOM, 4T0 IBeTy NpHIaeTcst GJblIee 3HaueHHe,
Kak yCJOBHOMY 3HaKy. Kaxmas colosHast pecny6iiMKa, B TOM UHCJIe PCOCP,
OKpalueHa B cBOH LpeT. O6/1acTH BbleseHbl Go/iee MHTEHCHBHBIM IBETHBIM
KaHTOM IO IUTPHXOBOMY 3HAKy IDaHMIEl, YeM OCHOBHAsI PACKPacKa TepPHTO-
puHu pecnyGIMKE (3TO MMEJIOCh H Ha NPEeNbULYIIMX H3AaHUSAX, HO He paciapo-
crpansnoch Ha PCOCP). OnHako BHBBIBAaeT yIMBJEHKE TO, UTO He IpuMe-
HEHBL Crieldasibible OTMBIBKY i rpaHun, ACCP u AQ, a o6eunbie KpacHbIe-
KaHTHI CHATHL. KpacHble HalIIMCH HA3BaHHH He BBIE/SIOT MIOMANEH ABTOHOM-
HbIX 06pasoBanHil. HeynayHo BHIMOSHEHHE M MMeIOLIKecs Ha KapTe OTMBIBKU—
OHHM COBEPIUICHHO HE BBIAEJAIOTCS. MexXIy TeM, PHCYHOK IDaHHIL M OTMBIBKH
[I0 HUM 31€Cb HIPAIOT OCHOBHYIO poaib. Heynaunoe BhiiesneHne TpaHMI U OT-
CYTCTBHE HYETKOTO Pa3/MuMsl MEXIY HHMH CBOJAMJH Ha HET NPABHJBHBLIN 3aMbi-
C&J1 HarJIIHOTO NOKa3a OCOGEHHOCTEH yCTPOHCTBA KAaXKAOH PeclyBaHKy (B Tom
CMBICJIE, HM€ET JIH OHA TOJbKO 00/1aCTHOE Ae/eHHe HJM BK/IIOUAeT aBTOHOMHBI®
00pa3oBaHusi H HAIMOHAJIbHBIE OKPYTa), a He TOJIBKO 1ol aieH, 3aHUMaeMblX
KaXIOH aAMUHMCTPATHBHOH €IHHHIEH.

HucTble OAHOLBETHBIE 1O/ PACKPACKH TEPPHTOPUI COIO3HBIX pecnybaux
co31aBasu GO/bIIHE BO3MOXKHOCTH A5 60Jlee YETKOTO M0KA3a OCTANbHALX 3J16-
MCHTOB M Naxe, Ha Halll B3NS, YBeJHUeHHs] HarpyskM. Ho u 3mech He Bee
npoaymano. Hanpumep, xenesHbie T0oporu «3aGHBAIOT» KapTy, XOTsl U IOKa-
3aHbl KOPHYHEBBIMH IIaWKaMH. [1710X0 YuTaloTCA MOAMCH aIMHHUCTPATHBHO-
TEPPHTOPHAIBHBIX eAMHHIL. [Ipenmyiectsa HOBOrO mpueMa He GBUIM Pa3BHThHL
H npu cocrasnedun Hosocubupckolt kaprdabpukoit nosoit kapret CCCP
MacwraGa 1:5000 000 B 1947 r. 61 BHIGpan NpeXKHUI TPHHIUI pacKkpacku
TEPPUTOPHH.

Hpyras rpynna xapt—IloauTHKO-aAMHHHCTPATHBHbIE kaprei CCCP
macura6a 1:10 000 000—6bisa npefHasHaueHa CAYKHUTH HACTONbHBIMH cnpa-
BOUHBIMH H31aHUAMH; UX MOXKHO OBLIO HCNIO/IB30BATh H KaK CTeHHBIe IpH pac-
cmartpuBaHuyu BOJIMSH. DTH KapThl Hayalu BbTycKaThes ¢ 1938 r. u CILy KUK
NPONOJ/ZKEHHEM KapT TaKoro ke macmrada, u31aBaBliuxcs B Kouue 30-x ro-
Aus «lockaproreoaesueii». Ho 1axke npu Gersiom B3risiie MOKHO BHEThb, UTO
o0llee y HUX € NPEXKHUMH JUTOTPA(CKUMU H3NAHHSIMH TOJIBKO MaciTad, D10
ObLIM HOBBIE KapThl C JeTaJbHBIM PHCYHKOM H300paskKaeMoil B COOTBETCTBHE
¢ MacliTaboM TePPUTOPHHU, HACHIIEHHbIE CBETENNIMH CIIPaBOYHOrO xapakrepa.

Ioanrtuxo-anmuuucrpatusasie kaptel CCCP macmraGa 1 : 10 000 000,
UpCAla3HaYeHHble /s WHPOKOTO PaclpoCTPAlentsi CPeiu HAaCC/ACHHs, GHLIM,
110zKasyif, ONHUMH U3 YaCTBIX U3MaHHil BooBme. Ouu HaubBoJce OnepaTHBHO
oTo0paKanu nmpoucxoisllne H3MeHeHus B ycrpoiicree CCCP, KOTOpbIe ObLlIx
B 9TH I'Oflbl y2Ke He CTO.b YacThl, HO MOpoft Mnorosnauntensubl (o6pasoBanue
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[pudaarriickix coBerckux pecnydauk, Mosatasckoit CCP u ap.). Ilostomy
Ha KAPTax /1aBajMCh JlaTbl, 11a KOTOPble HOKA3blBAJHCh AAMHHUCTDATUBHBIE
rpatiuel. [lo rojgaM M3ialns pacHpereNsJuch CJACLYOIUM 00pa3oM: OLO
B LO38 ., wsa s 1939 1., ogHo B 1940 r. (1-e uatanue), mpa B 1941 1, (2-e 1
4-¢ n3/1aHKd). Do

Oanorunnsl kaptel CCCP, semymiennsie B 1938 1. u 1939 r. llepshie co-
crasachbl M ohopmienn Mockonekoit Kapruacteio TVI'CK HKBJL, ocrasb-
note—-HPKY T'YIK npu CHK CCCP. OtBercTBeHHBIR pPe1aKTOpP BCEX 3THX
uaaiii C. H. Comaaros. [lpexie Bcero Ha Xaprte jJalibl JOBOJbHO «YCTOSIB-
IMHECH» YCJAOBHBIC 3HAKH TPAHMIL M HaCeJeHHBIX HNYHKTOB, a TaKyKe CBEACHHS,
KOTOPBIC O0BIUIO TOMEUAIOTCA W Terepb Ha  TOAHTHKO-aIMHHUCTPATHBHBIX
kaprax. KomuuecTBo KuTesell B HaceJeHHOM ITyHKTe OTOOpax<eHO pasMepoM
M PHCYHKOM 1YHCOHA, @ THI—PasMepoM M pucynkom wmpugpTa Haanuced. Kpa-
counoe odopmaenue Taxkoe ke, xak M Ha kaprax CCCP wmacumiraba
1 : 5000 000. I1Bera, BoOpaHHble /s BblIeJEHUST COIO3HBIX PeclybiIuk, CTa-
HOBSTCSI 15T HEKOTOPBIX TpaauluoHHbIMU: (urosaeToBblit—bCCP, 3enenslii—
YCCP, xopuunensiii—Kazaxckasi CCP. KpacHblii 1iBeT, KOTOPHIH TaH 1O Tpa-
auuam CCP, ACCP u AO, oueHb lieBbIpas3uTesel, MI09TOMY CIPaBKy MOXKHO
ObicTpee 1101yYNTh 110 HAMIUCSM, KOTOPbIE JaHbl 110 BOIMOKHOCTH YIS KaKI0H
AIMHHUCTPATHBHO-TEPPUTOPHAIBHON eaunuubl. Ha Kapre DOKasaHbl: TyTH
COODIILCIHS, PEKH, 03epa M Kanabl. Mamuiiie geTajbHblil 110Ka3 THAPOTPadUH
VXV IIHHA YHTAeMOCTh OCHOBHOTO COeDKaHUs KapThl.

Boaee copepuennas—«llosmurnko-aqmunncrpatusias  xapra CCCP»
maciuraba 1 : 10000 000, usnanue l-e, 1940 r. Ona Takke <coCTaBJe€Ha B
HPKY T'VIK, ortneyatana moaurpadromouiarom M. Mogorosa. OrpercT-
sernntit petakrop C. H. Comnaroe. Kapra syulne untaercst u umeer 60.bUIyIo
HATPVSKY HACETCHHBIMH MYUKTAMM., 3a CueT NPHUMeHeHUs Oosiee MEJKHX U
KeAMIAKTHBIX WPHMTOB 1751 HAANUCCIT YUC/I0 HACETCIHBIX ITYNIKTOB YBEJAU B 10Ch
ita H0—60"% . Kpome TOro, HaspaHus jaceselllibix NYIIKTOB He IMOJRepPKUBa-
worest. Tleaeverpeamenibii ot6ep pek 1 0zep, 6ojdee HCTKOC BHLTICTCHNE OCH0E-
HBIN PCUIBIN CHCTEM TAKKE CIIOCOOCTBOBAMN YAYUIIEHHIO YHTACMOCTH KQPThL.

[TIpuini packpacki TEPPHTOPHIT OCTAICT MPELKIUM, HO caMo 0QopiMe-
mie KapTul Vyuimnaock, Cnerastin, jerkuit mperioff  goir ¢ go6asieHinem
HATCHCHBIIBIX KANTOB T0 Fpatiiiam ¢Teqa’t ee¢  0osdee  JNPUBIEKATCJIbHON 1
yaoouoil [11st utennst. M, naxonen, 00.1acTy, O.IHOMMEHHbIE € LelTpaMmi, lic
HOTIICAlBl, O UOM MMEETCs] COOTBCTCTBYIOLLEC MPHMCUAHHUe,

Coreayiolme Epeusiaing 3T0if KapTel—BTOpoe, TPeThe, UeTBeproe H
msroe (1941—1942) —noBropsmi ee KOMIOHOBKY, a O{opM.Ieliie X 3aBHCeIO
ot Gosee 1L Mentee viawolt meuati. Takoil 2Ke oHa BbimycKadach H B JOCJC-
BOCHILIC T'O/DI, BbIXOTA Mo 4—5 paz B rof, rMoka He Oblia co3jlalia  Kapra
CCCP macmrrata 1 : 8000 000.

MoJHTHKO-aIMUHHCTPAaTHBHbie KapTbl EBpomneiickoit wactu CCCP u3na-
BaJHCH TepBoHayadbHo Jlemuurpaickoit kaprdabpuxoit ['YICK HKB
CCCP B MacmtaBax 1:3 000000 u 1:2000000. Tleppoe mspatue KapTel
Esponeiickoit uactu CCCP macwrata 1:3 000000 otnocurcs k1936 r.,
BTOpoc M Tpetbe—K 1938 r. 1 1939 r. Ona Buinyckanach takxe B 1940 u
1941 rr. dta KapTa uMena CBoeil npelIICCTBEHHHIEH BbIMYCKaBUIYIOCH Kap-
tousnateasctsom HKBJ kapry Espomeiickoit wactu CCCP  rtakoro e ;
Mmacmraba. OHa NOYTH NMOBTOPsiia ee MO KOMIIOHOBKe, HO craja CoAepxka-
TesnbHell. DTO OTHOCHTCS He TOJBKO K H300paKeHUI0 HACEJNEHHbIX MyHKTOB,
KoTopLIX Gosee ueM B 1,5 pasa Gosiblile, HO H K NYTAM COOOLLEHHS H THAPO-
rpadui, uTo CTaJg0 BO3MOKHBIM 3a cueT cnocoba neuyatu (NpexHHe H3]1aHUs
6blK HTOrpadpcKuMH), GoJiee TOHKOrO U H3SAWHOTO O(HOpPMIIEHHS.
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Hacenennne mynKTol kaaccubuuupyores 1o UHCJY KuTeael, aJIMHUHH-
CTPATHBHOMY 3Hauenu1o 1 Tuny. [Toxasaubl TakxKe Keae3Hble JOPOTH H PeKH.
OueBHAHO, NP COCTABJEHHH OBLI VUTEH OMBIT TPeABIAYIIUX MHOTOJIETHHX
M31aHU# KapThl Macmrtaba 1:3 000000 u B oTAMuMe OT TIEPBBIX M3MaHHH
kaptel CCCP wmacmra6a 1:5 000000 ua sToii KapTe BCe KaxKeTcs B3SATbIM
«B Mepy». IJTO colepKaHHe COXPAHHAOCH M TPH NOCJEeAYIOINX Mepeusna-
nusx. Tlpu packpacke nenonb3oBan npuHIMN, TIpHMeHSABIIMECA H Ha Kaprax
CCCP. Ha kapte noMelleHs 1Be BPEe3KH-—YyCJOBHble 3HAKH U TA6GJULIA aIMHU-
HHCTPATHBHO-TEPPUTOPHAJBHOrO Aesedusa Espomneiickoit uactu CCCP.

B 1938 r. 6bina n3nana «ITomHTHKO-aAMHHHCTpATHBHAS kapta EBpomneii-
ckoit yactn CCCP» macwraGa 1 :2 000 000. AMUHUCTPATHBHBIE T aHHITbL
laHbl Ha 5 OKTA6ps 1938 r. OTBeTCTBEHHBIH penakrop A. T. dypos. dta
Kapra Gosee aeTanbHas. Hampumep, narpyska mace/eHHbIMHU MyHKTAMH {10
CPaBHEHHIO ¢ mpenpinymeit 8 4—5 pas Goabme. TlopoGuo nokasanw pekn u
osepa, Goota ¥ Necky. TiaTeJBHO OTMBIBKOL mepenan peabed. 3nech 9yB-
CTBYETCA CTpeMJ/IEHHE [epeIaTh He TOIBKO TOMHTHKO-AIMUHHCTPATHBHOS
YCTPOHCTBO HBOOPakKeHHOH TEPPHUTOPHH, HO 1 ee IIPHPOIHbie YCJIOBHS.

MHoroe cnenaHo aas Toro, uro6H KapTa XOpOUIO YHTAJach: yoauHo
Mo106paHbl WIPUGTH /IS HAANKCEH, KOTOPBIE JOMKHB YHTATHCH Ha paccros-
HUH; BHIDA3HTE/bHBI IIMPOKHE LBETHble KaHTH no rpanuuaM CCP; ygaunbl
CBETJ/Ible TOHA /ISl OKPACKH TEPPHUTOPHI.

OxHako cTpeM/leHHe K YBeJAHUEHHIO CIIPaBOYHON IeHHOCTH KapTel, KOTO-
poe Oblio XapaKTepHO s TTOJTATHKO-aIMUHHUCTPaTHBHEIX Kapt CCCP stHx
€T, NPHBEJIO K TPOTHBOPEYHIO MeXK1y AeTaJbHLIM MOKa30M COJAepKAHUS H
Ha3HAYCHHEM KapThl KaK CTEHHOH (OHa SIBJISAMACh TAKOW MO pasMepaM M KOM-
noHoske). Ilo cytu mena, comepxanue KapTol MOXKHO OBLIO IIPOYECTh, TIOJIb-
8YsCh TOJILKO OTAEJNBHBIMH €e JIHCTaMH. DTO 3aMedyaHHe OTHOCHTCS TAKKe H
K COBDCMEHHBLIM, TAaK HA3bIBAEMBIM CIPABOYHBIM MOJJHTHKO-aAMHHHCTPATHB-
nuv kapram CCCP, KoTopble BbiMycKaloTes KaK CTEHHble M3TaHHS.

Boabwas paGora npomonkanach Han y4eGHLIMH  MOJMTHKO-aIMHHH-
crpatuBHbiMH Kapramu CCCP, OpHolt 3 paHHMX sIBUJach H3JaHHAS B
1953 r. «CCCP. Tlosutuueckas xapra» Macwmra6a 1 : 5000 000, cocraBJen-
nasg B HPKY. Orsetcrsennsiit penaktop 3. ®. Kapasaesa, KOHCYJIbTAHTH
. M. 3acaapckuit u B. I'. Opaenn. dra Kapra BHLA 2—4-M H3TAHUIME
B 1940—1941 rr. ¥ B naJbHelileM ONSTh ObLIA HCIO/Ib30OBAHA (1950) xax
OclloBa 114 nepeusfannil. Kapra npeanassavasnach A Ha4aJbHOH LIKOMBL
H3laBajacek Ha PYCCKOM fi3blKe M Ha s3blKaX JAPYTHX HAIHOHAJBHOCTEH
CCCP.

B 1938 r. Gbina Bhinmyulena yueGHas «ITonuTHKO-aXMUHHCTpATHBHAS
xapra CCCP» macmra6a 1:5000000 gas cpexueit LIKOJIBI, COCTABJECHHAA
1 opopmieHHas Ha 2-H kaprdabpuke TYITCK HKBJI CCCP. 310 Takxke
CTEeHHast KapTa, MO3TOMY Ha Hell HE3HAUHTENBHAS HArPy3ka H KPYHIHbBIE
YCJOBHBIE 3HAKHU. i

JByms n31auusavu (1938 u 1939) Bhiuina crennas yueGuas «Corwos CCP.
[ToanTHKO-aMHHHCTPATUBHASA KapTas Macwrtaba 1 :4 000 000, cocraBaen-
Has u opopmiseHnas Mockosckoit KaprococtaButeasckoii uactbio T'YI'CK
HKBJ CCCP. Orercreennniii penakrop C. H. Congatos. Onua TpeacTaB-
Jsi1a co6Of HCK/IOUUTENbHO KPACOUHYIO KapTy, HO MO MPHHSITHIM YCJIOBHBIM
3HaKaM M Harpyske Takasl e, Kak BBUTyCKaBIIHeCs MO3JHee M BOLIeILIHEe B
NPAaKTHKY CTeHHble yyeGHble KapThl Macwrtaba 1:5 000 000.

IlepBoe M3naHue CTEHHON MOMUTHKO-aIMHHHCTPATHBHOIX kaptel CCCP
MacwtaGa 1:5000000 nas cpeanedi wkomel BeLIo B 1940 r. nox peaax-
uneii C. H. Connarosa. Cocrasnena xapra 8 HPKU I'VTK npu CHK CCCP.
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Kapra kpacouna, co Bkycom odopMjieHa; Uenko BblleJeHbl KpacHbie MyHCO-
Hbl CTOJIMIL M AJMMHHCTPATHBHBIX LEeHTPOB. BTopoe 1 Tperbe M3IAHHUST BBINLTH
B 1940 r., uerBcproe—na 1941 r. 6e3 cyllecTBEHHBIX H3MeHEHMH.

[Mpemnpuaruamun [YIK B 40-x rogax BbuIycKaJuch TaKXKe MeJKO-
MacmtabHble MOAUTHKO-agMuuucTpaTuBibie Kaptot CCCP. Onu nowmemnia-
JIUCH B WIKOJDBHBIX a4T/7acax ¥ yueGHHKaX, BEIXOAUAH OTAEILHBIMU H31aHHAMI
(vanpumep, kapra CCCP macwraba | : 15000000 us BCAM, xapra CCCP
maciiraba 1 : 18 000 000).

C o6pasoannem ['YI'CK u 'VI'K npu CHK CCCP neuarn 1no/HTHRO-
axvunuctpatuBHeix kKapT CCCP npousBoauaachk 60JbUIMMH THPAXKAMU; TPV~
THMH M37aTeJbCTBAMH OHM BBHINyCKadHch HecpaBHeHHO pexe. Cpexu HIHN
MOXHO Ha3saTh [‘ocu3jgar, KapThl KOTOPOTO NOMeIllaJiCh B KaueCTBe HJJIO-
CTpAIMi, Ha NJakaTax W MMead arHTalHOHHO-TIPONaraHINCTCKOe 3HAUYEHHMC.

B roan Beaukoit OteuecTBeHHOH BOHHBI, KaK yiKe YKa3bkBaJa0Ch, I'Po-
A0AXKATUCL NepeHs3nanusl psiga NOJHTHKO-agMHHHCTPaTUBHEIX Kapt CCCP.
Hogoe usnanue BoeHHOro BpeMeHH—<«ITOJMTHKO-aAMHUHUCTPATHBHAS KapTa
CCCP. Esponeiickasi uactb» Mmacumraba 1:3500000. Ona npeacraBiasiia
KOMMAKTHYIO CTeHHYIO KapTy; Bcsl u3obpakenHast teppuropus CCCP nana
SaAHEM uBeTOM. OcoBeHHOCTH MOJUTHKO-aIMUHUCTPATHBHONO AeJeHHUsl fnepe-
NdHbl 0003HAUEHUWEM CTOJIUL M LEHTPOB, HaANUCIMH HAa3BaHUH aJAMHHHCTpa-
THBHO-TEPPUTOPHAJNILHBIX €IUHUI[ U TpaHunaMH. MlHrepeceH 3HaK T'paHHLL:
BCE OJHOHMEHHbBle TPAHUILl HE3ABUCHMO OT MNPHHANJEXKHOCTH K (OI03BOH
pecny6auKe [10Ka3aHbl OJMHAKOBOIO PHCYHKAa LITPHUXOBBIMH 3HaKaMH ¢ [lo-
GaBJieHHEM MOJOCKH KPAaCHOTO WJIM 3eJIeHOTO liBeTa. B pe3yJbTarte XOPOILIO
3aMeTHbl PasJHudst B YCTPOHCTBE Pa3HBIX COIO3HBEIX PECNyOJHK; TpH 3TOM
BBIIEJAIOTCS M IIOWAany pecinyOank, obaactell n Kpaep. Kapra umena 1mupo-
KOe pachnpocTpaHeHHe, TAaK KaK sBAsjiack Haubosee KPYIHOH Mo Macwraly
cnpaBouHol kKapTtoi EBponeiicko#i yactu CCCP, uHTepecoBaBliedi B 3TH
ronbl BCEX.

B nocaeBoeHHble TOALI B CBSI3H ¢ YCTPAHEHHEM TPYAHOCTeH, BHI3BAHHLIX
BOHHO#H, MPOLOAKAJMMCh TIepen3 aHus 1 nepepaboTka paHee H3LAHHBIX KapT
¢ LleJbI0 MX COBeplleHCTBOBaHUS. Hapsay ¢ 3TuM Bckope pasBepHynach
OCHOBaTENbHAd pafoTa N0 CO3MaHMI0 HOBBIX TOJUTHKO-aIMHHHCTPATHBHBIX
kapt CCCP. B 1949—1950 rr. 6bl11 JOCTHrHYTBEI ‘HOBBIE ycmexu B pabote
HajJ 3THMH KapTaMH. 3JeCb CKa3aJoch W H3yuyeHHe ONbITa TPedbTyLIHX
MHOTOJIETHHX H3JaHHIl, U yclleXu COBeTcKol Kaprorpadmuu B objacTu co3sla-
HMS CIIPABOYHBIX, YUOHBIX H APYTHX CHELHAJbHBIX KapT.

CoBepuieHCTByeTCS  U3TaHHE IMOJHTHKO-aIMUHHCTPATHBHOH  KapThl
CCCP macmrra6a 1 : 5000 000, cocrassenHoit 8 1947 r. Breixoaur nesasi cnpa-
BOuHasl MOJHTHKO-aaMuuucTpaTuBHas kapta CCCP macwira6a 1 : 8 000 000,
a rakuke MoJHTHKO-aIMHHHECTpaTHBHAS Kapta Epponeiickoit yactu CCCP mac-
immraba 1:4000000. B 1950 r. Ob1u Hauathl Tepeu3TaHUs COCTaBACHHDIN
B 1938—1940 rr. kapr CCCP macmra6a 1 : 5000 000 nas HawaabHoll U cpe1-
velt wkodbl, a ¢ 1951 r.—BBINYCK TOJHTHKO-aAMHHHUCTPATUBHON KapTel
Esponciickoii yactn CCCP macwra6a 1: 2500 000. OTaenbHBIME H31aHHAMH
BLINOAAT MeAKOMAacliTaOHble KapThl, moMelllaeMble B atjacax. as mocaet-
HIX JIeT Xapasrtepua noguTHko-aiMmunucrpatusias kapra CCCP macwrata
i 15600000 n3 Araaca mupa.

PPaGora 10 COBCPUICHCTBOBAHMIO H CO31aHHIO HOBLIX IIOJHTHKO-A1MAHM-
crpatupuiiy kapt CCCP ne npekpauaercst H B HACTOAULCS 3PeMst. TOJBLKO
BDOCAT U PGABL COCTABJACHDE H M3gaibl «TTOAHTHRO-2 I MHIIHCTpaTHELIAA
rkapra CCCP. vacwtaca |04 000 000 1 Takas #e xapra Epponcickoil qacii
CCCP ~yaciraba 112000000, Matepecro ipoanadiiBupopath i cpasiiiih
¢ ONAHCe B3B8 KapTaMHi HOBLIC BAPHANTLL.
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«[lonuTHKO-agMUHHCTPaTHBHAS kapra CCCP» macmraéa 1:5 000 000,
<ocTaBgeHHast B 1947 r. (oTBeTcTBeHHbI penakrop JI. B. Jlanuayc) u omne-
uarannast HosocuGupckoit Kaprdabpuxoi, noaxua 6uuia SIBUTBCS  yCcOBep-
UICHCTBOBAHHBIM M3NaHHeM 110 CPABHEHHIO ¢ MpefbaylwuMu. OHa Godplie
Y-10BJIETBOPSIET CBOEMY HAa3HAUYeHUIO KaK CIpaBOYHAS KapTa, ocobeHHO B OT-
HOUICHHH H300paKeHHS HaCeNeHHBIX NYHKTOB. Knaccudukanus no YHCTY
KUTeNeH M aJIMMHHCTDATUBHOMY 3HAYEHHIO OCTAJIACh npexHe#, HO MIPUHDTH
HaIMHCel HHble—TOHKHE 10 PHCYHKY H TPOTECKHBIE, UTO MO3BOJHIIO yBeJH-
‘MTb Harpy3Ky Hace/leHHBIMH NMYHKTaMH Ha 15—259%,, He CHH3HUB YHTAeMOCTH
KapThl. PucyHok GeperoBoifl Jummu u PEK, COCTaBJEHHBIX 3aHOBO, M 3HAKH
KCJE3HBIX H LIOCCEHHBIX AOPOT TaKXkKe YMTAIOTCA Jyullle,

Coeo6pasno odopMenue Kaptel. OcofeHno 3aMeTHO TpuMeHeHue
UBETa MU BBIIEJICHMST TOJBKO IUToliajei. Kpacoumsli 3¢dexr cosgaercs
IMPOKUMH NOJIOCAMH UBETHBIX OTMBIBOK [1O rpanunam CCP, ACCP, AO u
oGuacteil (KpaeB), NpuyYeM WIHPHHA KAHTA 3aBHCHT OT TJIOIAaAH pecnyGanKy
uan 061acTd. B pesysabraTe Her eguHCTBA nake B VCJIOBHBIX 3HAKAX COMO3-
ALIX pecnyGJaHK. Te U3 HHX, KOTOPEIE DaClOA0MKeHbI psanom ¢ CCCP, yuraror-
¢S Kak obsacTH (peup HAET 0 MepBoM BTI€YaT/IeHHH, KOTOPOe CO31aeT pac-
IBCTKA, HO He TOHKHME INTPHXOBbIE 3HAYKH M HAANHCH, YUHTAKOIHECS BOIH3MU).
ACCP BblleseHb TOHKOH KPacHOH MOJIOCKOR Mo rpaHule, Kotopas Tepsercs
CDCIHM NECTPEIX KAHTOB. B pesymbrate Xopouwro WMTaoTest TOMbKO aBTOHOM-
npie pecnyGJnky, uMelole Gonbmye nuomwany. M B 3tom OTHOLUEHHHU BpPSI
/I MOXXHO TOBOPHTD O Liare Buepei. JTa PacHabIBYATOCTb, HE3AMETHAS CMe-
fla TADMOHHDYIOIMX MeX1y Co60H KPacoK CKopee Co3iaer NecTpoTy, ueM
BbLI[ENIIET TEPPUTOPHH H TeM Gojiee 0COGEHHOCTH MOJTUTHKO-a AMHHUCTP ATHB-
HOTO yCTPOHCTBA.

Hanbueiimne nsnanus 310it Kaprel CBHJETENLCTBYIOT 00 - yBJEUEHHH
noayroHaMu. Ho Her mwupokolt kafimb mo rpanunaM Hekoropeix ACCP wu
-obaacrell. Jlanel OXMHAKOBbBIe HEIMpPOKHE KaHTHKH, KOTODbIE XOPOIIO YHTa-
I0T¢sa Ha cBeTyioM (one KapTel. PCOCP B ormmume or MPOILIIBIX HM3TLAHUH
fToka3ana 10 BO3MOXHOCTH GJIM3KMMH CHPEHEBLIMH, PO3OBHIMH U IKENTHIMH
Tonamu. Takoil KapTa ocTafack ¥ NpH TOCTEMHEM M3IAHAY (aaMUHECTP aTHB-
HO-TEPPHTOPHA/NbHOE NeseHHe Ha 1 sHBaps 1955 r.).

Ha npumepe sroit kapte BrmnO, Kax HaTAsiIHEIA NOKa3 ocoGeHHOCTEH
ITOJTHTHKO-aAMHHHCTpaTHBHOrO yctpofictBa CCCP B umemoM u OTACJBHBIX
COIO3HLIX PecnyGJHK CBeJCS K MPUMEHEHHIO TapMOHHPYIOLIHX MeX1y co6oil
UBETOBLIX COUETAHHMH /ISl BbIAENEHHS TeppPHTOpPHIL aMHHHCTDaTHBHO-TEP PHU-
TODHAJBHBIX €MHHL, HO He THMOB MX. Bce MeHbllee 3HaueHme NpHAaeTCs
BLITCJICHHIO TPAHHI U DA3NHYKI MeXIy HHMH.

Taxoft moaxon Hamen Bepakenue Ha TIOJIHTHKO-a IMHHHCTP aTHBHOI
Kapre «Cow3 CoBerckux CoOUHAJIHCTHYECKHX Pecny6auk» macmira6a
1:4 000000, kotopas Gela cocrasmena OMOKoiL kaptdabpukoii I'VIK B
1953 r. (pepakrop M. A. SIKNMOBA) W H3jaeTcs B HacTosmee Bpems. Hosas
KapTa NOYTH IOJHOCTBIO COXPaHSAET KOMIOHOBKY KapThi CCCP Macmra6a
1:5000000 u Ta ke KOHHuecKas paBHONpOMeXYyTouHasl Tpoekuuss. OmHa
HanedaraHa Ha 4 JHCTaxX, HO NO-IPEXHeMY IpejHa3HaueHa CIYKUTb CTEH-
Hoi KapToii. Mayuenune knaccubukanuy u Harpy3Ku 3/1eMEHTOB COJepK aHHS
foKasaJo, 4to ysesqnyeHne Maciuraba 1o 1 : 4 000 000 He HCMOIBL3OBAHO LJs
HOBBILICHHS CPABOYHOM LEHHOCTH KapThl, a TaKkKe MIS NPHCIMKeHUs Kap-
Tbl K THMY CTCHHOH B CMbIC/IE YBEJHUYEHHS Da3MePOB YCJOBHBIX 3HAKOB.
Ilonpo6uee nokasana rupporpadus: Tellepb KapTa NMecTPHT HeGOJbIINMHU TI0
pasmepaM Oe3bIMAHHBIMH PEUKAMH M TOYKAMH MeJKUX osep. Msobpaxen ne
TOJIBKO pedbed, HO # 60JI0TA, CONOHYAKH, ECKH (YEDHBIMH TOUKAMH H Ok HH-
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mu mtpuxamu). Oun Opocarorcs B ryaza ocobeHHO TaMm, rje 3aHUMalor
Goabinye naouaiu, Hanpumep B 3anagsoil CuGupu u Cpexnseit Asuu. Hnoi
pas co3xacrcs BreyaT/eHde, UTO OHM BHECEHbl He A/ yJYullleHHS CcomepKa-
HHSI 3TOTO THNA CHEUMaSbHOH KapThl, 4 JJs 3aM0JHEHHsS «IYCTOTh».

YBeanuenne MaciiraGa KapThl He PELIMJO, a cKOpee NOCTaBHI0 BOMPOC:
B KakOM HamnpaBJeHUH JOJIZKHLI COBCPIICHCTBOBATLCS CIMPABOUHLIC H CTEH-
HLle nogauTHko-agMunucTparuabie Kaptel CCCP. To XKe MOXKHO cKasaTh M
06 3JeMEHTAX COJep:KaHusl: Ha 3TOH KapTe AONOJNHAETCA COjlep:KaHHue Cie-
IHaALHO KapTbl, KAaKOH sBJAseTCS TOJHUTHKO-aAMHHUCTpATHBHAS, 1aHHBIMH
o npupoxuix ocobennoctsax reppuropun CCCP.

CToMILI M LeHTPbl Ha KapTe Bbltesaednl mpudramu. M3 rpanun nan6o-
Jee pbipasiressiias—roocy 1apetsentast rpaunna CCCP. Ilpernas orMbizKa
116 APYTHM I'paHuliaM [1aHa B TOH ¢ OCHOBHOIl TeppHTOpHEH, caMM iKe TOHKHE
yepHLIe NITPUXOBLlE 3HAUKM M YePHble HAAMMCH BCeX aJAMHHHUCTPATHBHO-TEP-
PHTOPUAJDLIBIX ¢ THHUIL, YHTAIOTCS TOMBKO NPU BHUMATEJABHOM PACCMOTPEHHH.
Kapra B uegoM co BKycoM o(opMJeHa, HO LBETHOH DacKpPacKkoi BblIeJeHD!
TOJILKO TEPPUTOPHH pecttybinK, obaacTelt u kpaes. OTcyTcTByeT H Tabauia
NOJIHTHKO-a imunucTpaTuBuoro geaenust CCCP. dro, a Takke caMbli N0AX01
K usoOpaxenuio ocobennocreit ycrpoitcrea CCCP  Hesb3si onpaBiaTe 3Ha-
KOMCTBOM C HHM Jaxe pstnoBoro uurarenas. Ha kaprte 3Toro tuma Bce J0JIK-
HO OBITb MOJUMHEHO OCHOBHOMY Ha3HAaueHHI0O—II0Ka3y aIMHUHHCTPATHBHOIO
nenenust CCCP.

Kparsast no Macwraby ¢ npeiplaylledl NOJMTHKO-aJMHHHCTPATHBHAS
kapra CCCP macwta6a 1:8000 000 Guiia cocrasiaena n opopmiena HPKU
I'YTK nox pexaxumest A. M. CemenoBa B 1949 r. H cTasa eXKerofiHo nepeus-
naBatbest. Takofi Macuitab ofyc/loBjaeH CTpeMJeHHeM HCIO0Jb30BaTb MAaKCH-
MaJbHbIC PA3Mepbl OJHOMUCTHOH KapThl ¢ OJHOBPEMEHHLIM paclIMpeHueM ee
comepranus. Boixox 3TO KapThl cJe1yeT CUHTATh NOJOXKHUTEJAbHBIM. 31ech
HE TPOCTO UACTHUHO YJydllieHa IIpexkHsiss Kapra, HO OHa COCTaBJjieHa BHOBb
C UCNOJL30BAHHEM BO3MOXKHOCTEH HOBoro Macuitala M OnbiTa Co3xaHus KapT
B I10CJEBOEHHLIEe TOJbI.

[TonoXKHTeALHBEIMH CAe1yeT CUMTATh: BBIHOC Ha MOJs KaPTh, 10 KKHYIO
pamky, Tabaunsl «[lonutuko-agmuuuctpatusroe neaenne CCCP», rkoropas
paHblle 3aKpbiBaja uacth teppuropuu Kuras u Kopeio; Goaee moxpoGuoe
M MPHHIMOHAJALHO NPABHIBLHOC ¢ TOUKH 3PCHMSl HazHaueHMs KapTel u306pa-
JKeHHe HACCAEHHLIX NMVHKTOB He TOJNbKO M0 aJAMHHUCTPATHBHOMY 3HAUYEHHIO
H YHCJY JKMTEJCH, HO M 110 THIY HaceJeHHsl; MPUMeHeHne YCI0BHBIX 3HAKOB
TONKHX MO PHCYHKY H HeGOJbUIMX Pa3MepoB (MOLMMCH HACEJNeHHBIX IyHK-
TOB, KPACHLIC W KOPHUHEBbIE HHUTH KEJE3HBIX M LIOCCEHHBIX JIOPOT BMeCTO
TPaAHLUHOHHBIX 1HAlIEK H Tapajle]bHblX JHHHI).

[Tocae1unii MOMEHT, a Tak:xkKe yBeJWYeHHe NJIOLAaAX KapThl NO3BOJHIH
caesath ee Gosee NMOApoOHOI, B YaCTHOCTH YBEJIWUUTb HATPY3KY Hace/eli-
HBIMM myHKTamMu 10 2—3 pas. M 31eck 310 GoJiee onpasiato, Tak Kak KapTa
CCCP wmacuitada 1:8000 000, eciu ¥ MCNOJNB3YyeTCsl KaK CTeHHas, TO IIPH
paccMaTpuBanuu BOAM3M Best Jerko o6oszpuma. [lo odopMienuto oHa 1OBTO-
pstet Kapty CCCP Mmacwrata 1 :5000 000 tex e Jer.

Kapra CCCP macwra6a ! : 8000000, cocrasaennas B 1953 r. OMckoi
kaptpabpukoit [YTK (penakrop M. A. flkuMoBa), opopM/IeHa aHATOTHUHO
xapre CCCP wmacwraba 1:4000000 1 Tak:Ke [0TOJHEHA H300paxenueM
GOJNOT, COJOHYAKOB U NECKOB, UTO MPH TIPHHATHIX cnoco6ax H300pakenus He
cnoco6eTByeT Goslee YETKOMy TI0Ka3y YETPOMCTBA COIO3HBIX peclyOJ/iHK, Kak
sTo BuAHO Ha mpumepe TypkMenckoit CCP. M Takxke cHsITa CTOJIb XapakTep-
Has JAAf  TpOWBIX H3JaHu#l  TabaHua  TOJHTHKO-2MHHHCTPAaTHBHOIO
nenenuss CCCP. [TonoxuredbHass CTOPOHA KapThl—3To GoJiee yAauHbIH
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Ha6op WpPHOTOB 1S HAAMHCEH HACENeHHbIX IYHKTOB M CaMOCTOSITENbHOE
BBIIGJICHHE «IIDOYMX TOPOLOB» M «IOCENKOB TOPOACKOTNO THIIA» (BMecTo
«ropOX0B U PabOUHX TOCEJKOBY).

Cpean  TONUTHKO-aAMHHHCTPATHBHBIX Kapr CCCP Goaee Meakux
MaclTaGoB MOXHO OTMETHTh KapTy «Cowo3 COBeTCKHX Counanucruueckux
Pecny6ank» macwra6a 1 : 15000 000 us Atiaca MHpa, KOTOPAs BBITYCKAETCS
M CaMOCTOSATeNbHBIM H3JanueM (pemaktop B. JI. Xom010K).

Ona Taxxe THNHYHA B OTHOLIEHHH YCTAHOBHBLIETOCS B TIOCJ/I€ THHE OB
nojaxola K H300pameHHI0 ocobeHHOCTel TIOJTHTHKO-2 MU HHCTPATHBHOTO
aeaenus CCCP.

. 3akanynBasi 0630p MOJHTHKO-aAMUHUCTPATHBHLIX Kapt CCCP, yMmecr-
HO CKasaTb O IOJHTHKO-aIMHHHCTPATHBHOH Kapre CCCP Macmra6a
1:7000 000, koropast cocraBasiiace B MOCKOBCKOR KapTorpapuueckoi
yactTu PUO BTC B 1943 r. u ¢ HernpasJaeHHsAMy Beixomuia 1o 1950 r. Ee nedne-
C006pa3HO CPaBHHBATH He 10 CONEPKAHUIO Kaprot CCCP macmra6a
1: 8000000 (cnpaBounast ueHHOCTD nocnenHei, HECOMHEHHO, BhILIe), a pac-
CMOTDETh KaK MPUMep HHOTO 0hOpPMJIEHHS.

Kaxnas corwsnas pecny6inka mana CBOMM LBETHHIM (GoHOM, KOTODEIi
BbILEJISIET 3aHMMaeMylo el Teppuropuio. OcoGeHHOCTH aIMHHUCTPATHBHO-
TEPPHTOPHATLHOTO AE/NEHHs NepelaHbl PHCYHKOM H OTMbIBKOH TpaHui (oT-
MbIBKA TAPMOHHPYET C OCHOBHBIM (D)OHOM TEDPHTOPHH COIO3HOL pecny6/HKH)
B_caepyiouledt knaccuduxaumu: rpanuust CCCP; CCP; kpaeB, ACCP u
obJsacTeli; aBTOHOMHBIX ofnacrell; HaAUHOHAALHLIX | aJIMUHHCTPATHBHLIX
OKpYrOB.

OGpawaer BHUMaHHe OCOGbIH, [IDHHIUIIHAJBHO O6ojiee MpPAaBHJLHBI
10Ka3 TPAHHI Kpasi (BblAeJeHHe WX IIMPHHON KaHTa cpeann ACCP u obaa-
creit). ACCP Ha kapTe B oTiMuMe oT ofaacTeil namsl Gosee HHTEHCHBHOH
OKPacKOH TeppUTOpHH. ABTOHOMHBIE OGJIACTH MMEIOT TOHKHIX KPaCHBIH KaHT
MO IUTPHXOBOMY 3HAKy IPaHKUBI, HO GOJbLIEro COGCTBEHHO M He Tpebyercs,
TaK Kax BblJ€JCHHe TPAHHILL Kpast yKe FTOBOPHUT O HAJHYHH B HEM aBTOHOMHOL
obsactd. Kapra Mmeer cBoM Heyiauu M HENOCTATKH (ne Bo Bcex CCP werko
BLIACJICHbl TPAHHIBL, HeIb3S CUMTATh PEIICHHBIM TIPHHSTOE BbIE/eHHe OJHO-
HMCHHDIX a]MHHUCTDATHBHBIX eIMHHI 115 Becero CoBetkoro Coioaa; CopHbM
NaKETCA 3aMEHa ONMHAKOBOrO IUIsi BCEX COIO3HBIX pecmy6JHK yCIOBHOIO
sHaka TpaHMIEl OTMBIBKAMH PA3HOTO WBETA), HO CaM BapHAHT OGOPMIEHUT—
Harisanas nepenaya OCoOOEHHOCTeH  TOJIHTHKO-aAMUHHCTP AaTHBHOTO yCTpoii-
c¢mBa CCCP—sacyy:XHBaer, Ha Hall B3LJIsi, BHUMaHUS M COBEpPUIEHCTBO-
BaHHUIL. )

Heckosbko cioB o TIOTHTHKO-aAMMHUCTPATUBHBIX KapTax Esponeiickoii
qacth CCCP. B 1950 r. Bcnen 3a kaproit CCCP macmraba | : 8000 000
Gbla BhinmylleHa Kapta Esponelickofi wactu CCCP macmra6a 1 : 4 000 000.
Ona KOMNakTHa [0 CBOMM pasMepaM (popMar Gymaru 84X 100 cx) u
ABJIAETCS CTEHHBIM H312HUOM, KOTOPOE XOPOUIO YHTaeTcs BOJH3H. Dta KapTa,
HECOMHEHHO, MMEET MeCTo B OOCLIEM PANY NOJHTHKO-a AMHHHCTPATHBHBIX
kapt CCCP. Ho, kak nokaseiBaeT ganHbli 0630p, KapThl EBponeiickoii uactu
CCCP cocraBasiiuch Beerna B Godee KDyIHOM Macmrabe 10 CpaBHEHMUIO
¢ cyiectsyioltumMu Kapramu CCCP, 4To6bl faTh HOApoGHee 3TOT BaKHbI
M TYCTOHaCe/JIeHHbIH PaHOH Halel CTPaHBHI.

Caenyer Takke yNOMSHYTb 06 ONHOM H3 TIEPBBIX IOCAEBOEHHBLIX H3/4-
Huit «IlonuTHko-anMunucTpaTHBHOi kapre CCCP. EBponelickas wyacrn»
Macwtaba 1:2000000. YroGul GricTpee VAOBJETBOPHTh HEOOXOAUMOCTEL
B NONOGHBIX H3NAHMAX, KADPTY MOIYYHJIH yBesqnuenneM «Kaprer CCCP»
Macura6a 1 : 2500 000 (mox o6weir pexakumess U. I1. 3apyuxo#), coxpanua
B OCHOBHOM ee Harpy3ky. OfHako 3Ta KapTa uMesia XapakTep BPEMEHHOTO
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usganusi. JlocTuritythle B IPEIBOEHHBIE TOABI YCTIeXH B CO3JaUMHM  TOJHMTHKO-
aamuauctpatuBHeIX Kapt CCCP Hapo OblIO TIPHYMHOXKHUTBL Gojee BAyM-
UUBLIM TIOJXOJ0M.

IMostroMmy B 1952—1953 rr. na Omckoli kaprorpaduueckoii ¢abpuke
[YI'K nox peraxkuneir C. b. bayaunoii 6elia BHOBbL COCTaBJIeHa ClipaBoyHas
xapra EBponeiickoit vactn CCCP macwuraba 1: 2000 000.

ITo comepkanuio ¥ opOpPMIEHHIO OHA MMeeT MHOro O6ILero ¢ paccMort-
PEHHLIMM BBHIILIE KapTaMM, MO3TOMY OTMETHM TOJbKO TO, 4YTO SIBJISIETCH
IIGHHBIM M 3acJy:KHBaeT BHUMauus. Ilpexne Bcero fiokas, noxasayi, Bmep-
Bhle LIEHTPOB PalOHOB ¥ TOPOJOB PAHOHHOrO NOTYMHEHHs, YTO CBHIETE/b-
CTBYET O TPABHJILHOM HCHIOJL30BAHHU BO3MOJKHOCTeH Maclutaba B MepBYI0
oyepenb S PACLIMPEHHs Moxa3a 0COGCHHOCTEH NMOJHUTHKO-aIMUHHCTPATHB-
uoro Jgeacuuss CCCP. dto noarBep:kaaer To, UTo Uejecoo6pasHo BEIIYCKATh
rkaprel Emponeiickoit wacry CCCP, oranuasoumecst or kapr CCCP, a ne
nopTopsiolilMe MX B Gosee KpvioHoM Macuutabe. CTOMHUB M LEHTPH Kpaen
i ofsacTell Jaubl KBapTajaMi M IYHCOHAMH KpPacHOTo 1IBeTa, XOPOHo Bhile-
JASIOIMMHACS Ha Beel Kapre. I'pauuunl 31ech ToxKe He Bbliensiooress (34
uckaoucuueM rpanun CCP), no ACCP, AO u xpast noamucanbl KPacHLIM
IBETOM.

3HAYUTCABHO yaauHee ¢300parKeHbl 3JEMCHTH TPHUPOIHOTO  JaHd-
wadra; BhpasuTensed pesabed, KOTOPLIH 1aH OTMBIBKOH (Ha APYTHX KapTax
Ol UHTACTCSl TOJALKO Ha cepoM (oHe OKpy:Kalollell TePPUTOPHU); NECKH
HOKa3aHbl KOPHYHEBBHIMH TOUKAMM, Fap MOHHPYIOIMMH € IIBETHOH pacKpacKoi
KapTol; 60J0Ta W COJOHYAKM M300paxKeHbl TOHKHMH IUTPHXAMH CHHETO
I{BCTA, HC BBICTYMNAKOWMMH Ha MEpBBIH IJ1aH.

TakoBul B 06IIMX yepTax Pe3yJbTaThl NMPOBEIEHHOrO HaMM HccJenoBa-
HUsl moJauTuko-agMuuucTpatuBibix kapTt CCCP, o KOTOpbIX MOMKHO €000-
IWHTL B paMKax JKypHaJabHO# cTartbd. [lepBoHauyanbHO Hallle BHHMaHHe
[IPHUBJIEKIO ohopMJele M3JTaHHLIX KapT. Ho B JajbHelilieM, TIpH aHajuse
KapT, Mbl paccMaTpHUBAJU UX OpOpMJeHHe B HEPa3PBIBHOH CBSI3U ¢ COfepKa-
HHEM.

DTOo MO3BOJET C1eJaTh HEKOTOPHIE NPeIOKeH s, Kacaolifecs fajbHel-
IIEr0  COBEpIIEHCTBOBAHHA TIOJMTHKO-aiMuHucTpaTuBHEIX  Kapr CCCP
Boob1Le.

[Ipexpe Bcero, Ha Haill B3MVISAA, 0JKHO GoJee UETKO BOTJIOIATHCA
wa3Hauenue 3THX KapT. Cpean GOJBLUIOTO KOJMHYECTBA CMPABOUYHBIX M 0O0ule-
reorpaduueckuX KapT, BBINYCKAaeMBIX M HAMEYEHHLIX K BBINYCKY Ha TeppH-
toputro CCCP, oHn nonxubl elle 6oJbllle BHICJAATLCSA KaK Tpymnna cre-
UMAJBHBIX KapT, OCHOBHOE cCOJXepiKaHMe KOTOPHIX COCTABJAET TMOJHTHKO-
anMuuuctparuBHoe ycrpoiictso CCCP. 910 03HayaeT mpexkjie BCET0 OTKa3
OT YCTaHOBHBILErocsl B TMOCJAETHHE Tonbl OOLIEro I0Kasa napsay ¢ objactsaMu
M KpasiMd aBTOHOMHBIX pecnyGJMK M aBTOHOMHBIX ofjacrei, KoTopble
SIBAAIOTCS He NPOCTO  aJMUHHCTPATUBHO-TEPPHUTOPHAJBLHLIMH  €IHHUIAMH
COOTBETCTBYIOUINX COIO3HBIX PecryGIHK H KOTOPhle XapaKTepH3yHT (GopMbl
co3eTCKofl HalMoHaJbHOH aBToHOMMHM. KapTel 3Toro THNA [OJIKHBI JaBaTh
coJee MoApoGHylo cnpaBky o6 aamunucrpatnBHoM Aejennn CCCP, uem
Kakue-1u6o Apyrue, Mo3TOMY Ha HHX yMeCTHO MOMCIIATh pas/HYHBEE Crnpa-
BOUHBIC TaOJHLbl NMOJHTHKO-aAMHHUCTpaTHBHOro aenenust CCCP c ykasa-
UHCM TOUHOI 1ATHl, HA KOTOPYIO JAHBI CBEJEHHUS.

Ocofoe BHUMaHHME HOJKHO OBITh YyJAeJeHO BONpOcaM TeHepasH3alluK
Ha NMOJHTHKO-aAMuHHCTpaTHBHEIX KapTax CCCP coOcTBeHHO rpanull ¥ Hace-
ICHIBIX MYHKTOB, TIPHYEM pelllellne HX He J0KHO OblThb CBEIEHO K TIOKa3y
CIMHAM TPAaHHUBl M ONpEeNeNeHHI0O Harpy3Kd HaCeJeHHBIMH MyHKTAMH, a K
JI0Ka3y M BBELIEJEHHIO ocoGenHoctell rocyaaperBennoro ‘ycrpoiicrsa CCCP
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H TIOJIMTHKO-aIMHHHCTPATHBHONO IEJEHUS KAXKIOH M3 COIO3HBIX COBETCKUX
COLHANMCTHUECKUX DPecnyOMMK, K BbIICJCHHIO TPH3HAKOB, BaXHBLIX [IJ5
XapaKTepUCTHKH HACEJIEHHBIX NYHKTOB, KaK CTOJMI ® aIMHHHCTPATHBHLIX
uedTpoB. M 3nech Gosbiuoe 3nauenue npHOGpeTaeT HCMOAL30BaHHe IBETO-
BOro 0OPMJIEHHS KaK OZHOTO M3 NpHeMOB renepanusanuu. Liser n okpacky
Hal10 paccMaTpHBaTh He TOJNBKO Kak CPeACTBO YKpalleHUS H BBbIAEJCHHUS
OTACJbHBIX TEDPHTOPHH, HO H KaK ONMH W3 BaKHeHIUHX YCJOBHBIX 3HAKOB
Ha s3Toii Kapre. HaM Kaxercs, 4To B CBSI3M ¢ 5THM IBeToBOe oopMieHHE
MOXKeT GbITh HEOJMHAKOBBIM Ha BCeX KapTax, a pPa3jHyHbIM B 3aBHCHMOCTH
OT MacuTaba ¥ Ha3HAUeHUs] KapT (CTeHHas, HaCTOJbHASA, KapTa 1/ ataaca).
ITo He BHeceT pasHOBGOS, TaK Kak MHOTOYHC/IeHHblE 06J1aCcTH, Hanpumep
B PCOCP u Kaszaxckoii CCP, He MMEIOT MOCTOSHHON OKpacKu H Ha cyule-
CTBYIOIIMX KapTax Pas3jHYHBIX MaciTabos.

31ech Mbl HMeeM B BHAy Gonee UIHDOKOE MNPHUMEHEHHE HAa NOJHTHKO-
ATMHHHCTPATHBHLIX KapTaX CCCP 01H0TOHHO OKPaCKH TePPHUTOPHH COK03-
HBIX pecnyGuuk, B ToM uncae u PCOCP, u BbUiesenns MPU 9TOM TPaHHUL
BHIPASHTEJLHEIMH IIBCTHLIMH KAHTAMH H IUTPHXOBBHIMH 3HAUKAMH. DTO 3Ha-
THTEMLHO YAYUIIHT YMTAEMOCTb H OGJIEryut paGory (B OTHOILIEHUH COBMe-
WeHAST KPACOK) N0 CO3JAHHIO, B YaCTHOCTH, Kapt CCCP Meakux macuita-
608, r1e o6nacth PCOCP nokasaHL oTTeHKaMu ABYX-TPeX rapMOHUPYIOLIMX
1[BETOB, TaK 4TO IDAHMIBI MEXKAY COCEAHHMH TeppPHTODHIMH TPYIHO pas-
‘THIMMbL. OIHOTOHHAS OKpacka Teppuropuu PCOCP Ho3BomuT yeleurnee
BLIACJATE rpanuiel COBHAPXO030B, K WeMy, HECOMHEHHO, O6yayTt mnpuGerarb
TENEpPb, TOJb3YACh MOMMTHKO-aIMUHHCTPATHBHLIMH KapTaMu CCCP.

XOTs N0JIMTHKO-aAMHHHCTPATHBHDIE KapThbl ABJISAIOTCS OJHHMH H3 MHOTO-
JETHUX M3JaHHH, U3 MPHBENEHHBIX B UCC/IeNOBAHHUK TIPHMEpPOB He cJaenyer,
HTO PeLIeH BOMPOC 0 M0Ka3€e Ha HUX ClELHANbHBIX SKOHOMHUCCKHX BIeMOHTOR
U TeM Gosiee 06 o6neMe CBEJIeHHI, KACAIOIUXCS TIPHPOIHBIX YCJIOBUE Teppu-
TopuH. Ilo cytw nena, Bce BhIMycKaeMble B HacTosilllee BpeMs TOJHTHKO-
anMunRCcTpaTHBHble KapTel CCCP—cnpasounsie, a TOAPOOHOCTL 3JIEMEHTOB
COACPAKAHHA 3aBUCHT TOJIBKO OT MacmTaba. ITOMOKHTENBHBIM siBAgeTCS
BBEIYCK = KapT B KpaTHEIX MacmraGax (1:8000000, 1 :4 000 000,
1':2000000), Ho ¥ B 3ToM ciyuae Heo6XOMUMO Gosee HpPOAYyMaHHO NOOOHTH
K HaGOpy NOMHTHKO-aAMHHHCTPATHBHBIX kapT CCCP—CTeHHBIX, HACTOMBHBIX,
HeGOJIbIUNX 110 Pa3MepPy U aJbGOMHbIX, pelllasi B KaXK/OM OTIeJBHOM Cayyae
BOTIPOCHl HArPY3KH U BBIGOD CMOCOGOB H306paKEHHS BCEro CofepXKaHUs.

Wsyuenue omeira cospauus TOJHTHKO-aIMHHUCTPATUBHEIX KapTr CCCP
NIOKA3LIBAET, YTO NOAPOGHYIO obiuereorpaduieckyio OCHOBY HeJecooGpasHo
HMETh KAPTaM CPaBHUTEBHO KPYMHBIX ‘MacIITa6oB, Takux kax 1 : 2 000 000
ana Esponefickost yactn CCCP. 310 MOMKHB 6HITL CNIPABOYHLIE KAPTHI, KO-
TOpble [O3BOJIIT pellaTh BONpPOCH AAMHHHCTPATHBHO-TEP PUTOPHANBLHOTO
YCTPOHMCTBA C yYeTOM 5KOHOMHYECKHX H MPHPOXHBIX OCOGEHHOCTEH TeppHTO-
pun. ITostoMy OHM HOMKHH naBaThb TpPeNCTaBNeHHe O THDAX H TyCTOTe
HaCCJICHHBIX NTYHKTOB, O CBSI3H MX ‘MEXAY COGOH M 06ecneyeHHOCTH TEPPUTO-
PHH MyTAMH COOGIUEHHS, O TYCTOTE PEYHON CeTH M 03ep H 0 APYTUX MPHPOJI-
HBIX yc/0BHAX. Peqved Ha Takux Kaprax, HaNpHMep, ciaefyer MepelaBath
HE TOJBKO OTMBIBKOH, HO H JONOJHATL €e MOXIHCIMH oporpaguueckux
CMMHAL H BEICOT. CpaBHHTENbHO GOMIbLIHE IUIOIANH, 3aHAMAEMble Ha TaKUX
KapTax o6JacTsMH H peciy6JauKaMH, MO3BOSIOT OKPAaUINBaTh MX B CBeTJbIe
TOHA, YTO 00ecneunBaeT XOPOIIYIO YHTAEMOCTD KapTsl B neaoM. Kapter Ta-
KHX MacITaGoB yROGHBI [JISl NOJb30OBAHUS OTAENBHBLIMH JHCTAMH, HO OHM
OynyT HCIONB30BATHCS M KaK CTEHHbIE, NO3TOMY 31€Chb, OYeBHIAHO, Heo6Xo-
AHMO NPHOETHYTh K ABYNJIaHOBOMY H300DaikeHHIO cojJepxKaHus.
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Hapsaiy ¢ atim HCoOX0IMMBL 1CHCTBHTENLHO CTEHHBIE TTOJHTHKO-aIMH-
HHCTPATHBHLIC KapTbl, OTJHYAOWUecs OT KapT OJHOMMEHHBIX MacliTaOoR
pasMepanMu YCJI0BHBIX 3HAKOB M HArpy3koi. OHM NOJAKHLI XOPOLIO UHTAThCS
HA PAaccTOSlIMH M J1aBaTh HarISIHVIO KAPTHHY TOJHTHKO-aIMMHHCTPATHE-
noro yerpoiictea CCCP. Tlpu odopumiaeHHn TaxkuX KapT caceiyer oTi1ath
HPCOUTCIHE  BLITCJACHHIO  TCPPUTOPHM  KaykK10fl COMO3HOI  pecnyBJaaKH.
3200 noApoduast XapakTepHCTHKa TIPHPOLHBIX VCJAOBHIT M3JAKUIHSIA, H3 BCCL
WICMCHTORB, KPOMC TIAPOrpaduu, MOKHO COXPAHHUTL peabed, NMoKasas ero
BUPA3HTCIbHOT OTMLIBROH. Bee aIMHHUCTPATHBHO-TCPPUTOPHAIBHLIC €i1H-
FHIBE AOAARHLL OLITL 110 BO3MOKIIOCTH 110/ITTHCAHDI, OCOBCHHO CCJOH OTCYi-
CTBYCT TabJaUa HOMHTHRKO-a1MuuucTpatusioro aeqaenus CCCP.

ITpu nasmuunn  xkapr rtaxkux #Hasnavyenud xapta CCCP  macuwitaGa
I 8000 000, paccuntaHHast Ha IMUPOKOE PACTIPOCTPAHEHHE H TIpeIHa3HayCH-
nask s UTeHHsS BOaM3M, 3aiiMer MeCTo CHPaBOYHOrO H3IaHMsI, AaIoLLero
YUTaTE/0 1CTaJbHYIO CIIPABKY B COOTBETCTBHH ¢ MaclITaGoM O TEPPUTOPUSIX
A IMHHHCTPATHBHO-TEPPUTOPHAABHBIX €IHHHUIL M HX [CHTpaXx.

ITH NOXKeJaHHS He SBJSIOTCH, KOHEUHO, MCUEPTBIBAOLIUMHE, HO OHU
HAnpaBJeHbl HAa TO, 4TOOGLI HALUK KapThl Jyylile OTBeyaJHd BCe BO3PACTAIOUIHM
TPeOOBAHHAM, NPEeIbABAAEMLIM K HUM HalueH KH3HLIO.

YMecTHO BCNIOMHHTh TO MCKJIOUMTE/bHOE, OepexkHoe BHHMAaHHe, KOTOpoe
vieasn B. H. Jlennn B «ITnchmax o6 yue6HOM ataace» BONPOCY f{l0Kasa
rpaHul, U ocofennocreit ycrpoiictea CoBeTCKOro rocy;1apcraa.

3TH yKa3aHHd He yCTapeJs.

B pesomounu XX cvezna KIICC no ortuernomy 1okaany LK KIICC
oTMeuaeTcsl: «B cBoell HAUMOHAJABHON MOMHTHKE MapTHS HCXOAMJAA H HCXC-
JAUT U3 JIEHHHCKOTO [OJIOJKeHHS O TOM, YTO COLLMAJU3M He TOJNbKO He ycTpa-
HseT HauMOHAMbLHLIX pasjuuyHil U ocobeHHOCTel, a, Ha00opOT, obecncuuBacT
BoeCTOpoliece pa3BHTHE W pacCUBET KOHOMHKH H KYJIBTYPBI BCe€X HallH{ H
HapOIHOCTEM .

3akoH «O6 OTHECCHHM K BeJIeHHIO COW03HLIX DecnyOJaHK paspeileHus
BONPOCOB  0GJACTHOTO,  KPaeBOro  aJIMHUHHCTPATHBHO-TEPPUTOPHAIBLHOTO
yveTpoifcTsa», TPHHATHIT Ha uiecToil ceccun Bepxosuoro Comera CCCP,
npoxoausuicil 3 denpane 1957 r., ABUICA HOBBIM BayKHbIM LIArOM B PacClH-
PUHHH NpaB colo3HblX pecnybaux. OH HampasieH Ha ofecrnevdeHHe BCeCTO-
DOHHEIo yueTa HaUHOHAJBHBIX 0COOEHHOCTe COI03HBLIX pecnyOJ/IHK, Ha YKPCI-
JCHHE HX 3KOHOMHKH H Ha cule 0oJbllice YHOpoueHHC APYXKOLI Hapoaon
Coserckoro Coto3sa.

Bee 310 Tpebyer oT Hac OoJsiee COBepIIeHHOTO U3006paxKeHUst ocoben-
HOCTeH COBETCKOrO TOCY1apCTBEHHOrO YCTPOHCTBA M CYILECTBYIOLLEr:

a/MHHHCTDATHBHOTO ICJCHHS HA TNOJHTHKO-aIMAHUCTPATHBHLIX KapTax
CCCP.
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CBOPHHK CTATEM I10 KAPTOI'PA®UU :
[VIABHOTO YIIPABJIEHUS TEOJE3UN U KAPTOTPA®UHU
MBJ CCCP .
Boimyek 10 : 1953 -

E. U. Conrdarxkun

K BOIMPOCY KAPTOTPA®HUPOBAHHSI OXOTHHYBEIO
X031 CTBA

3nauenne oxorsl B CoBerckoM Coloze oueHb BesqHko. Bosee TIOJIYyTOp A
MUJITHOHOB OXOTHHKOB €KEerOTHO 130T CTPaHe Ha COTHH MUJLIHOHOB py6ueil
Ty WIHHHEL, MfCa, NyXa, Nepa ¥ APYTHX MPOIYKTCB OXOTH. HeMaso mylHHEbL
HAET ¥ Ha MHPOBOH phIHOK. Ho J00bYa WIKYpOK M Msca mafexo He IToJ-
HOCTbIO yHOBJIETBOPSIET pacTylllHe NMOTpeGHOCTH Hallel cTpaHbl. IlosTomy
HEO6XOAUMO HEYCTaHHO YJyYllaTh OPTaHHU3ALMI0 OXOTHHYBErO XO3SHCTBA.

Ina npaBUIbHOM H TONHOLEHHOH ero 3KCIJIyaTaHd B HacTosilee
BpeMs HYXXHbBI CNELHa/NbHbIE OXOTHHYBH KapThl M aTJIachl, MpPHYEM COCTAB-
JICHHE HX NIOJXKHO CTOATb HAa COOTBETCTBYIOLIEM Hay4yHOM ypoBHe. M3nanubie
B HeGOJIbLIOM KOMHYECTBE OXOTHHUBH KapThl M KapThl-CXeMbl HMeIT psl
KPYMHLIX HeMLOCTATKOB, O KOTOPHIX KPaTKO OyIeT CKa3aHO HHIKE.

JKHBOTHBI!I MM oTpaxkaeTcs Ha KapTaX ¢ NpeBHEHIIHX BpeMeH. Ha
peke Ky6auu B paitione CeBepHoro KaBkasza 6biia HalJeHa OTHOCSLIASACS
K III B. 10 H. 3. cepe6psinasi Basa ¢ BHIrPaBHPOBAHHBLIM Ha Hell MJaHOM
OXOTHHYBEro yroius. 3Hauenue OTOODaXKEHHs] KHBOTHOrO MHpa XOpoilo
ITOHUMaJ/IK yuyeHble ApeBHell pentun, B Toll wWiaM uHoOH cTenenu oTpaxaJjd
KHUBOTHBI MHD M Ha HEKOTOPHIX KapTax CpeIHEeBeKOBbS (nanpumep, Iepe-
opackas xapra 1260 r.), nomermas u3aoGpaxenus pasHyHbIX 3Bepeit U pui6
C ONIHCaHHEM MeCT HX OGHTaHHS.

B mpesneit Pycn oxora BMena cyllecTBeHHOe SKOHOMUYECKOE 3HaueHue,
ABJAACH L1 KHSA3ed OJHOM M3 IVIaBHBIX CTaTell JfoXOfa, a s Hapora—
HCTOUHHKOM yIOBJIETBOPCHAS HACYUIHBIX KM3HEHHBIX MoTpeGHOCTeil. [ToaToMy
’KHBOTHBIIl MHD H OXOTHHUMIl IIPOMBICE/] OTpaxKa/lcsi yXe Ha NOEePBBIX PyC-
CKHX KapTax.

He ocranasaupasicc Ha XapaKTepHCTHKe XOPEeBOJIONHOHHDBIX Kapr,
CKaxXeM HEeCKOJIBKO CJOB 0O HEKOTOPpbIX KapTax ‘COBETCKOro nepuonaa.

B 1925 r. Bblna us mevatu 111 wacts kuuru «OcHOBBHI OXOTOBEIEHUS»
(aBrop [I. K. CosloBbEB), K KOTOPO¥ MpPUAOKEHA «Kapra sxoHoMuueckoro
3HaueHHs NpoMbIca0oBOH 0XoThl B CCCP», cocraBiieHHasi B KOHHUECKOH KOH-
¢opmHOit mpoekuuu. 3eseHbIM LBETOM, pPasnuUHbLIMU cnocobaMu (0TMa3Kol,
CeTKOH, ABOAHOM CeTKOH) MoKa3aHbl PafiOHBl OXOTHI MO HX 3KOHOMHUYECKOMY
3HauenH10. KpacHoii sunuelr usoGpakeHbl rpasuubl paiioHOB, rie CPOKH
OXOThl 0G03HaueHwl corsacHo nekpery BIIK w CHK or.24/VIII 1922 r.
HepocraTok kapTsl—orcyTcTBHE MaciuiTaba.

B kunre C. M. Onnera «3Bepu CCCP u mpHuueskaimux CTpaH», W31aH-
HO# B 1935 r., maH psin KapT ¢ M306pakeHueM pPacnpoCcTpaHeH s Pas3IHYHbIX
XHBOTHBIX. Bee KapTel oaHouseTHbl. B kuure 111 uMeercs «Kapra pacnpe-
crpanenus nackn B CCCP u npuiexalllux cTpaHax», Ha KOTOPOH pa3HbBIMYU
YC/IOBHBIMM 3HaKaMH TOKa3aHO PaclpoCTpPaHEeHHe PAa3JHYHBIX BHAOB JACKH.
YenoBHEIE 3HAKH LOBOJILHO HATJISIAHBI, HO KapTa HeOpeXXHO BhluepyeHa H
HMeeT MHOro reorpauyeckux omn6ok: peka Uy nokasaHa HeBepHO (Ha
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Kapre BoiTekaer U3 o3depa Mccoik-Kynb, B 1efCTBUTENBHOCTH e MCTOK PeKH
HAXOIUTCS 3anajHee o3epa), MCTOK pekH AHrapsl Ha KapTe yKasaH oOT
r. Mpxyrcka, a He u3 o3epa DBalikas; COBepIIEHHO MCKaXKeHO H306paKeHue
pex Muaurnpku v KosbIMbl, He Be3le MOaNHCanbl MepHAMAHBL H Mapajeny,
He ykasan Macwtal. Tak kKak ocHOBA 3Toif KapThl HCHOJb30Baach s Psila
JAPYrHX KapT KHMTH, Bce OWIMOKH nNOBTOpsitoTcd W Ha HUX. Takue rpy6nie
reorpauyeckde OWHOKH M B TAKOM KOJHUECTBE BO3MOMKHLI JIMIIL B cJAyyae
COCTABJIEHUS] KAPThl YEeJOBEKOM, HUUEro B 3TOM jese He MOHHMAMLIAM.

B 1947 r. Boimia kuura «CnyTHHK pyKefHOrO OXOTHHKA», K KOTOPOH
IIPHJIOKeHa cXeMaTudeckash KapTa 3afMOoBeIHMKOB H OXOTHHUbHX YrOguil
Mocxkosckoit o6sacTy, cocTasaensas B Macitate 1 : 1 000 000. Kapra Harme-
“aTaHa B ABa IBeTa—B 4epHBId u KpacHblH. Ha xaprte oTo6pamensl: rugpo-
rpatus, HaceJeHHble NMYHKTBl, 0COGEHHO MO LIOCCE H JKeJe3HBIM J0pOora,
nyTH cooluieHus, rpanuiia MockoBcko#l o6sacTH, TpaHHUbl OXOTHHUBLHX
XO3SHCTB M 3aM08CJHHKOB. Bce 310 nokasaHo 4epHOH KpacKol, KpacHbIM
IIBETOM HafeuaTatbl LUQPLl, YKa3bIBAOUIHE NPHHAIIEKHOCTE OXOTHHYBHX
XO3SHCTB K DA3JUUHBIM ofllecTBAM. KPYNHLIH HE10CTATOK KAaPThl B TOM, UTO
ila Hell OTCYTCTBYVIOT LIECTb IOMKHLIX paiioHon 06jacTH.

JlBe KaprTui-cXeMBl JaHbl Kak npuaoxkenust x kHure «Oxora B Iloa-
amockosbe» (1947). Ha onnoit u3 cxeM oroGpakennl rcoMopoJoruyecKue
‘Ladnble 0 MocKOBcKOH 00/1aCTH; BbIJIeJIeHbl TPHBOMKCKAS BO3BLILIEHHOCTD
CPCHAEBBLICOTHIAA BONHUCTAS PaBHUHA, Mellepckas HU3NHA. Bce 3TH FeoMop-
dhosornuecKkue 1aHHble HaneyaTanbl KpacHbIM 1BeroM. Kpome HUX, Ha cXeMe
nokasanbl: MOCKOBCKHIT rocy1apCTBEHHBII 3aMOBCIHHK, TPAHHULI 00J4CTH
H pailoHOoB, palioHHbIe LEeHTPHl, XKejde3Hble AOPOTrH. B nanHHOW KHHre rakas
rKapra-cxema fOecrnosnessa. Ha BTopoiél KapTe-cxeMe nmokasaiibl 3al10BeTHHKH,
3AKA3HHKH, a TaKkixkKe MIPHHAVIEKHOCTH MX TEPPHTOPHUE K Pa3JHUYHBIM OXOT-
nHubuM - xosafictBam. Cxema BbHIOIHeHA rpy6o. CMelueHue Kpacok
HACTOJIbLKO BEeJMKO, UTO XKeJe3Hble JTOPOTH, HalmeyaTaHHbie KPACHLIM LBETOM,
IIOUTH Be3ae NpOoXoAAT MHMO roponos. Hu ogna KesesHass qopora He aoBe-
deHa mo Kouua pamxu. [Tokas pacnosoxeHusi TeppUTOPHH OXOTHHUBHX
XO3SIHCTB 'HA NaHHOH CXeMe PacXO/IMTCs C TIoKa3oM Ha cxeMe «MecTa 0XOTHI
¥ 3anoBeAHUKH MOCKOBCKO# 06J1aCTH», XOTS OHH H3JaHbl B 0AuH roj. CXxeMbl
¢ TakuMH OoUIMOKaMH BpeNHbl, TaK KaK BBOJASIT B 3a0J/y/JAeHHE OXOTHHKOB.

MoxxHo 6b1s10 GBI OTIHCATD €llle HECKOJILKO KapT, OTPaxKalolluX B KaKoH-
TO Mepe OXOTHHUbe XO03AHCTBO, XKHBOTHBIH MHpP; HO JOCTAaTOUHO M CKa3aH-
HOTo, YTOOBI MOKa3aTh HACKOJBKO MJI0OX0 U MaJo yI1ea710Ch BHUMAaHHUST 3TOMY
BOTpOCY.

Y Hac uMmeloTcst yyeGHble 300reorpaduueckue KapThl, OTPaKeH XKHBOT-
HBIl MUD B HEKOTODPHIX yueGHBIX atsacax: B | Tome Boabloro coserckoro
arjaca Mupa, Bo II Tome Mopckoro atsmaca. Ecrs HeGoJblnye KapThI-CXEMbI
B 300J0rHueckoM My3ee mpH MI'Y. Heckoabxo KapT-cxeMm moMeuleHo B HeKO-
TOPBIX HOMepax xKypHaaa «OXoTa ¥ OXOTHHUbE XO37iCTBO». Panx 1eMoHcTpa-
IIHOHHBIX KapT, NOCBSIEHHBIX OXOTHHYLEMY XO3sHCTBY, HMeeTcss B Ma-
BuaroHax BCXB.

M3 cKazaHHOro BHIHO, UTO B OCHOBHOM OHH HJHM CJAYXUJIH WJJIOCTpa-
UMM K CHEeNHandbHOH JUTepatype, MJAd JaBaju cavbic o6lide CBeIeHHS
(yuebOHble KapThl, 3ooreorpatuyeckye KapTsl ar/aacoB H T. IL.).

OXxoToBCHL! OTJAHUHO TIOHUMAJIH 3HaueHue KapTul. 13BecTHHIil oxoroBel
H. K. ConosbeB B cBoeil Gpouitope «HUTo Takoe OXOTHMUBE XO3SIUCTBO»
(1919) nucan, uTo HauUMHATL OPraHU3ALHI0 OXOTHHYbLEIO XO3AHCTBa caeayverT
¢ CO3[AaHHsA KapThl yyacTka B KpynHoM Macutabe. Jljst COCTaBIEHHS OCHOBDI

. pPEeKOMEH0Ba/J0Chb MOJb30BATHCS CEAbCKOXO3SHCTBEHHLIMH KapTaMu (mia-
tamn). Taxue kaptel . K. ConoBreB curiTan HeOOXOAUMBIMU JAJS MPABHIIb-
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HOTO mpou3BoacTBa 0XoTHl. IIpasga, B 1925 r. Tor XKe asrop B III yacrtu
«OCHOB OXOTOBeJeHHs» HeiaeT OMIHGKY, COBeTYSl MOJb30BATLCS Ha KapTax
TPpOH3BONbHB MU (BuileneHo E. C.) ycioBHLIMH 3uakamu. Heanss
NMpeatarath B KaXXI0M OXOTHHYbEM XO3SIHCTBe 0603HAYATh Pa3iHYHBIX 3Be-
peil ¥ MTHIL pa3HbiMu 3HakaMu. OT TakKoi KapTel MajJo IOJb3bl, TaK Kak
IIOHATHA OHa GYJeT TOIbKO TOMY, KTO €€ COCTaBHJI.

HanGonee xpynuoe xaprorpadnueckoe TIpPOM3BeJeHHe, OTpaxKalollee
OXOTHHYbE XO3SAHCTBO,—H3naHHast B 1956 r. kapra «I10AMOCKOBbE>. Kapra,
NIpelHasHaYeHHas IS OXOTHHKOB M PHIGOJIOBOB, COCTaBJEHAa B JOBOJLHO
kpynHom MacmraGe—1 : 600 000. Ha kapte oTo6paxenbt o6uereorpaduye-
CKHE M ALIMHHUCTPAaTHBHbLIE SJIEMEHTHl: THADOTpadHs, Jeca, KyCTapHHUKH,
GosoTa, MyTH COOCIIEHHs, HaceJeHHHE NYHKTB C BhigeJeHHeM LEHTPOB
obJjiacTedl M paHOHOB, rpaHMubl O6jacTell u padoHOB M. clelHaJbHBIE 3Je-
MEHTLI: OCHOBHHIE BHILI OXOTHHUbell (ayHBl C pasjelleHHeM ee Ha 3Bepeii,
OTHU M PbIG; TPAHHIE OXOTHHUBHX XO3AHCTB, I'DaHMILI rOCyJapCTBEHHBIX
34[OBEIHAKOB; IrpaHNIla 3aNPeTHON B8eleHO! 30HB BOKPYr MockBH. [eomer-
pUYECKHMH (QHUTypaMH (TPeYroJbHHKAMH) O0GO3HAUYeHbI pbI6OOBHEIE 6asbl
C YKa3aHHeM TPHHANIERKHOCTH HX o6uecTBy. KpymnbiMu uudpamu ykasana
MPUHALICHKHOCTL OXOTHHYBHX XO3SHCTB, WIPH(GTOM Bpa3psiKy NaHB HX
11a3BaHMUs.

Buinyck mono6Holi  KapThl—Hauamo Cepbe3HOro KapTorpatupoBaHus
OXOTHHUYbero xossiictBa. Ho kapra uMeer psa HenocraTkos u HeITOpaboToK.
Ilpexne Bcero Ha Hell He MOKA3aHO INECTH IOKHBIX pailoHoB o6JsacTu * u
HEYNauHO OTOGpaKeHbl TEPPUTOPHH 3ANOBEXHUKOB, I'DAHHIbI KOTOPBIX
0603HaYeHbl KPACHBIM LBETOM M TePSIOTCS CPeaH APYTHX 3JIEMEHTOB, OTIe-
"HATAHHLIX TAKXKE KDACHBIM IBETOM (YCJOBHBlEe OGO3HAUEHHA 3Bepeil, NTHL,
1opor). He creyer ykasbiBaTh *KHBOTHBIX M TITHI[, BOASILMXCS Ha TeppH-
FOpMH 3alOBENHHKA, TaK KaK 0OXOTa TaM 3anpemieHa. Ha kKapre mokazausi
priGosoBHblE §a3bl, HO He NaHbl OXOTHHYbH §a3bl, He BBLIENEHbI 3aKa3HUKH,
TEPPHTODHH, OTBENEHHbIE IJIs1 HATACKM H HarOHa co6aK, CHAMIIKOM Ca1a60
OTpaxeHbl 60JIOTA. YCAOBHEE 0603HAUEHHS PHIG BKJIOYAIOT JUmwb 10 BUIOB,
5TOT0 MaJio. Yc/0BHble 0603HAUEHHS BHIOB PbI6 MpOCTaBJEHH JHMb Ha
osepax u Ha p. Boare. He ykasawmo, nue u kakas pei6a BoauTtcs Ha APYTHX
pekax. [lo mameMy MHeHUIO, He COBCEM YAAUHO paspeilied BOMPOC YCJIOBHOTO
0603HaUeHHs] OXOTHHYbEH (hayHsI, H306paXeHHOH Ha KapTe BHeMaclITa6-
HBIMH 3HAKAMH, MPELCTABAAIOIHUMH OGO/ reoMeTpuyeckue HUTypEl, BHYTPH
KOTOPBIX MpPOCTaB/eHbl UHPPE. OCHOBHOH HENOCTATOK TMOAOGHBIX YCJIOBHDIX
0603HAUeHHA—OTCYTCTBHE HANSAHOCTH, B TO BDeMsS KaK HaIVISIHOCTH
BaXHOe TPeGOBAaHHE, NDPENbABJIIEMOE K KapTaM, NpelHA3HAYECHHBLIM /5
IIMPOKOTO KPYra OXOTHHKOB.

B 1932 r. ®ayuncruueckas kondepenunss Akagemun nayk CCCP mpu-
Hs1/1a YC/IOBHBIE OGO3HAYEHHS] MPOMBICJIOBO-OXOTHUYLHX JKHBOTHBIX U MTHIL,
paspaGoTanHble M npefnoxestsle B. CTaxpoBCKMM s KapT M MJ4HOB.
VoJloBHbBIE 3HAKHM MPeNCTaBASAH COBOH CHIY3THl JKUBOTHBIX. Ele paHblie
OLLTO MpejIoKeHO H306paKaTh KHBOTHBIX TEOMETPUUECKUMHU tburypamu—
CTIIOWL OKPALIGHHBIMH POMGAMH, MPAMOYTOJbHAKAMHU, KBAAPaTaMH H T. 1.

Kak wuzobpakatb KHBOTHBIX HA OXOTHHUbUX KapTaXx B Hacrosliliee
rpeMs? ITOT BONPOC C/IGAYET CEePbedHo MPOAYMATh Kaprorpadam COBMECTHO
¢ oxorosefaMu. Moxer GbiTh, cleAyeT NpHHATL 3a OCHOBY YCJOBHbIE 3HAKI
CTaxpoBCKOro, KOHeUHo, ¢ COOTBETCTBYIOWIE N0PaBOTKOH, HE0 Helb3s H30-
Opaxath cypra OObLIMM YCTOBHLIM 3HAKOM, YeM PhICh, a 6eayo Kyponarsy
Oeablie Apogul, uTo, K coxajenuio, uMeerca y CraxpoBcKoro.

* B oitactosniee epeyst rpannabl MockoBerofl 06JacTd B 3TOM pafione H3MeHensl.
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3 maweit  crpaHe BbeINycKdercs 0oJblIoe  KOJTHYECTBO pa3siHYHOH
JiTepartypol 110 0X0Te, HO HHKakoe OMHcaHue, KakK Obl XOpowlo OHO HH
OLIJIO COCTABAEHO, He MOMKET CO3/aTh HAlVISIAHYIO KapTHHY pacnpocTpaHeHHn
pPaA3JHUHBIX 3Bepefl v MTHL, MeCTOHAXOXK 1eHHUS 3aM0BCIHHKOB, yTel mpoJeTa
HTHI[, PACMOJOMKEeHHUs 3BePOCOBX030B, CJOBOM BCEro, 4TO OTHOCHTCS K MpO-
MLICJIOBOH, CIOPTUBHONH W HAVYHOH 0XOTe, KaKoe JaeT XOPOLIO COCTaBJEeHHas!
Kapra. Bel XoTHTe y3HaTh, r'le 06MTAIOT Te MM HHble JKHBOTHBIe? Moxere
NOCMOTPeTh 300reorpaduuecKyto KapTy A5 CPEIHCH HAM BbICWICH WIKOJIBI,
MOUHTATL KHHTH. A pasBe HeJb3sl CO3/aTb psil KapT (Ha OIIOH BCero He
0TOGpa3uTh), 1101pOOHO OCBELIAIOUIUX STOT BoAIpoc? Y Hac uMeeTcs OoJpuioe
KOJHUECTBO 3ail0BEHUKOB, MPOoBOIUTCs Oogablias paboTa N0 aKKJIMMaTH3a-
WHH W PeakKJAMMATH3alHKY KIBOTHBIX (0o1ee 30 Buion). OTpaeno Ju 310
na Kaprax?

3a nocsejHde ro1bl B psie XKYpPHAJ0B M ra3er Bce yalle M ualle CTa-
BUTCSA BOTMPOC 06 YJAVUIHEHUH BeAEHHS OXOTHHUbEro XO3AHCTBA, O Pa3BUTHUH
CTOPTUBHOIH OXOTBI, 0 MpOMaraHie KyJbTYPHBHIX METOJ0B OXOTH, 06 yray0-
JCHHH HAy4HO-HCC/CA0BATENbCKOIl padoThl, o 6opbbe ¢ OpakoHbepCTBOM.
[Topa ccpbe3no 1OrOBOPUTH O KapTOrpa(UpoBaHHHM OXOTHHULETO XO3SHCTBA.
IiMeHHO KapTa B 3HAYUTEJNBHOH CTEMeHM [MOMOXKET pa3pelluTh CTOsILIHe
nepen HAM 3ajgaud. KapTel MOMOryT mpH CO31aHHM TOCYI1apCTBEHHOro mep-
CTeKTHBHOTO M FO10BOTO MJAaHOB AKKAHMATH3aUMH NYLIHLIX 3BepeH M ITHLL,
J1a]yT MpelicTaBieHde o (ayHe Haulell CTPaHLI, TOMOIYT TMOXHATH KYJIbTYPY
oxoTul. M3BecTHO, UTo B psiie TAeXKHBIX X TYHIPOBLIX PaHOHOB—OCHOBHBIX
nailonoB 10ObIUM TYLIHHHBI—OXOTHHUBLM YrOAbs OCBAMBAIOTCS JIMUIL HAa
50 B MCHCC TPOLEHTOB. A UTO MPEACTABJASAIOT COOOH B OXOTHHYLCM OTHOLIE-
HHH HCOCBOCHHBIC pailoHel? HyXXHO 00c/aCA0BaThL HX, BHIACHUTL NMPOMbBICIO-
BOC 3HAYCHHC 3BCPA M [THILBI, HAHECTH pe3yJbTaThl ofcgaeloBanus Ha KapTy.

Karie e KapThl MOXKHO H nyxuo coszrasatn? lpexie Bcero oOie-
COILBIDIC,

Taxkue Kapth NpLiasHavtaoTest 104 HIHPOKOTro KPyra OXOTHHKOB-CNOPT-
CMCIOB, OXOTHHKOB-Npodeccronatos, modureach npupoan. Kax o63ophbie
W CHPABOUNLIC OJIM MOTYT GLITH MCII0Ib30BANL! OXOTHHULHMH 001HCCTBAMU H
PazIMUNLIMI  CHCHHAJHCTAMH, HMEIOIMHMH OTHOIeHHE K OXOTHHUBLCMY
xo3sileTsY. [T0CKOABKY TeMAaTHKA OXOTHHULHX KapT ¢ 0XBATOM Beell TEpPHTO-
DL CTpainl BechbMa pasiooGpa3Ha, MOKHO TOBOPHTH 0 Maciuitabe JHLIL
roobmux  ueprax. Jlas orofpaxkeints 01LOro-BVN  SIBJIEHHH, Hanpamep
pacnpocrTpaHeis  Kakoro-gu60 BHAA AHBOTHLIX, MOMXKHO OrPaHHUHTHCS
vasiTados 1 15000000 u name Meabue. Ilpn oToOpamennk KoMILICKCd
SLCTUHEEL, HALPHME) PACTONORCHHS 3AM0BEIHAKOB, OCHOBHLIX MCCT I'HE3710-
Barst, NVTCHT 1IpoJera U BPCMCHH BCCNICT0 W OcCeliiero npodera  nTHll,
maciuraé  Geperess Goace kpynaniv: 18000 000—1: 4000 000. Oanum
caoBoM, BLIGop Macwitaba O6yieT 3aBUCePb OT XapakKrepa HJIH KOJHUeCTBa
KaprorpadupyeMers ssiendi. Tonopurs 0 CTeneny Harpy3ki Kapt oflie-
reorpa@UuCCKUME H CIEIHABHLIME 9/1¢MCHTAMH B JI&HHOI cTaThe He Mpejl-
CTABISETCST BO3MOKHBIM, TaK Kax HOXOOHLIX KapT 10 HACTOSILIEro BpeMeHH
Jie H3/1aBajgoch. BuisiciicHde 3Toro Bonpoca 11otpedyeTt NpoBeieHHs SKCIepH-
MCHTAALHLIX paboT. Ilpu cocrasierun obuierecorpauueckoi OCHOBbI MOZKHO
Henodb3oBath MMerolinecst Ha Tepputopun CCCP  NoJMHTHKO-aIMHUHUCTpA-
THBHBIE KapThl, H3laHHble B nocjaeane roasl. Obuereorpaguueckoe coaep-
JKAHHe KapThl TO JKe CaMOe, YTO U MOJUTHKO-aAMUHHCTPaTHBHEIX kapT CCCP.
DTO 3HAUMT, UTO JOJKHBI ObITh HAaHeCEHH (¢ COOTBETCTBYIOLIHM OTGOPOM):

I.Tunporpadus: a) GeperoBast JuHug Mopei, 6) pekH, B) nepe-
CLINAIOULMe PCeKH W 03epa, T) KpynHble MeJHOpPATHBHBIE KaHAJIbl.

2. Peanbed, KoTopelii u3obpaxaercs OTMBIBKOMH.
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3. [TouBeHHO-pPACTHTENbHH it MTOKDOB: a) KpymHble Mac-
CHBBI J1ecoB, 6) 60J10Ta, B) COJNIOHYAKH, T) TECKH.

4. HaceseHHble MYyHKTDL ¢ BbjedeHHeM a) croauns CCCP,
6) cronny Cowaubix pecny6aux, B) croaun ACCP, LEeHTPOB Kpaes H o6.a-
CTCH, T) LEHTPOB aBTOHOMHLIX ofJacTell u obsacreil, BXOJASIIIMX B €OCTAB
Kpasi, [i) TPOYHX TOPOJOB, €) I0CETKOB FOPOACKOrO THIA, K) IIPOYUX Hace-
JEHHBIX MYHKTOB, 3) CTOJHL HMHOCTPAHHBLIX TOCYIAPCTB, M) BasKHLIX Hace-
JIEHHBIX MIYHKTOB HHOCTPAHHBIX TOCYAAPCTB, K) MPOUUX HACENEHHBIX MYHKTOB.
UHC/IEHHOCTD XKHTeJIell B HACeJeHHBIX NMYyHKTAaX IM0KA3bIBACTCS BETHUMHON
KpyXKa.

5. MMyt coo6uieHns ¢ BHIeleHHEM a) IKeJE3HBIX aopor,
6) raaBHbIX Ge3pesbCOBEIX JOPOT, B) MPOYHX Ge3pesbecoBLIX JOPOr, T) KaHa-
JI0B  CYNOXOJHBIX, 1) MOPCKHX PeHCOB H pPAaCCTOSHHUEH .B KHJIOMeTpax,
e) NOpTOB.

6. I'paHuuw ¢ nogpasienenuem Ha: a) rocyaapcTBeHHble, 6) moJasip-
nbix Baajennit CCCP, B) cotosusix pecny6ank, r) ACCP, KpaeB U obyaacreH,
1) aBTOHOMHBIX o6sacTeil ¥ objacTeil, BXOAAIMX B COCTAB Kpasi, e) Hauuo-
HaJbHBIX OKPYIOB, ) HHOCTPAHHBIX TOCY1apPCTB.

CreunasnbHoe coflepikaHue COIO3HBLIX KapT 3aBHCHT OT WX HA3BAHUS, Kak
NpUMEp YKaxKeM HeCKOJbKO TeM KapT COI3HOro Mmaclurta®a: «3anopelHHKH
Coserckoro Corosa», cepusi kKapt «CpPOKH 0XOTHI» (nampumep, «CpokH 0XOTHI
Ha BOJOMJABA0OILYI0 AHYb»), «IIyTH mposiera OXOTHHUBHX TITHIL M BaxKHeH-
e MecTa THe3NoBHii», cepust kapr «Kyna moexatb Ha oxory», «3BepH H
MTHIE, 3aNpelleHHble K OTCTpeay» u T. A. Caenyer MOAyMaThb O CO3/laHHH Ha
ocHoBe «Kaptw smecos CCCP» macmra6a 1 : 2500 000 KapTel «OXOTHHULS
tdayna CCCP».

Orcroa ACHO, YTO JOJKHO GBITH oTo06paxeHOo Ha NMOA0D-
HLIX KapTax:

1) sanoennnxkn CCCP ¢ BbLieseHHeM Ha Bpe3Kax BaKHeiIIHX U3 HUX,

2) yKasaHHe CDOKOB OXOTHI;

3) WyTH NpoJieTa MTHIL ¥ BpeMs TpoJera;

4) HanGoJiee H3BECTHLIE OXOTHHULY 6a3bl U 10M4 OTBLIXA;

5) pacmosioKeHHe aJMHHUCTPATHBHBIX M HaYUHBIX VUPEXKIEeHHH, HMelo-
X OTHOIIEHHC K OXOTHHYBEMY XO3SHCTBY;

6) 3Bepu u NTHNBI, 3ampellennble K OTCTPENY;

7) 3BepH M NTHIEL, OTCTPEJHBAEMble M0 JHIEH3HH;

8) aKKAUMATH3AUUS U PEAKKIMMATHIAIHNS KUBOTHDIX;

9) OCHOBHBlE MeCTa I'He3T0BHI OXOTHHUBHX MTHIL

10) Mecta 3UMOBOK HTHI M IPVTHe JaHHbIe.

Ha Bpeakax mozoGHBIX KapT MOXKHO N0Ka3aTh 3HAUEHHe pPasIHUHBIX
06.,1aCTelt B OXOTHHUBEM XO3S{CTBE 110 T0GLIBAEMO MU NyWHHHE, MOKa3aTh,
B KaKpe CTpaHbl MIET COBETCKas MyIIHWHA, TUIOTHOCTh PacceJeHHsI OXOT-
HUKOB, pasMellleHHe OXOTHHUBHX COBaK.

Kaprel cepun «Kyzna noexats Ha 0XoTy» ce10Bato Gbl H31aTh B BUIe
anbboMa, IpUUeM MHPOKO HCIOMB30BATH 06PaTHYIO CTOPOHY KaXKIOTO JHCTa
ans texcra. CiaeayeT cKasarth, YTO 3TO He HOBO H HMEHHO Tak MOCTYyMaT
pn co3naHuu oXoTHHYbHX KapT B CIJA wn Kanage*. Kax ngoaxHO
OGBITL 3TO OTOG6pazKeHo?

ITOT BOMpOC TPeGyeT TyGOKOro M3Y4YeHHS ¢ YyUeTOM OMlbiTa COCTaBJIe-
HHSl KaK OTEUECTBEHHBIX KapT, B KaKOH-TO Mepe OTPaXKaWIIHX OXOTHHUbE

* Oxoranubn kaptel CIIA u3aloTcst IAS OTAETbHBIX uiratoB, a B Kanage—aas
OTAGTbHLIX NPOBHHUMH, TaK KaK Kaxawlii wrat B CLIA u Kaxjaas nposuHuus B Kauasge
HMEIOT CBOH OXOTHHUbH 3aKOHBI.
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X03HCTBO WIH KMBOTHBIH MHp, TaK M 3apyGesKHBIX H 3KCNepPHMEHTaTbHLIX
pa6or.

Bosee Bamubint  BonpocoM siBasieTcss  co3taHMe  POCiVOIMKAHCKHY,
KpaeBBIX ¥ 06/1aCTHBIX OXOTHHULHX KapT.

KapTel 310ro 1una, cocraBieHHble B 10BOJBHO KPYMHBIX Maclirabax

(or 1:600000 10 1:2000000), na1yr BO3SMOKHOCTL B NMOJHOH Mepe OTpa-
3HTb OXOTHHYbE XO3SHCTBO.

OcHoBHOe HasHayeHHe MOMOGHBIX KapT—CHOCOOCTBOBATL YIOPSAOYCHHIO
paboTbl B OXOTHHYBMX X03fACTBAX, TIOMOYb COTPYAHHKAM DPECIHyBIHKAHCKHX
FJI4BHBIX VIIDABJIEHHH OXOTHHYBErO XO35IMCTBa M APYTHX OPraHM3auMil, CBS-
3aUHBIX C OXOTHHUBUM XO3SIACTBOM, B MJIAHMPOBAHMHU paboThi. OHH NOMOTVT
IpoTIaratAnpOBaTh Ky/AbTYPY OXOTHI, JaAYT IUUPOKHE 3HAHMUS O COCTOSIHHI
OXOTHHYBEro X03fHCTBA HA CErOIHSIIHHUK JeHb.

3Hast 3anachkl 3Bepsi ¥ MTHLBLI U UMesl liepe coboii uX oTobpa)keHue Ha
KapTe, MOXKHO JyYllle NJIAHHPOBATb OTCTPe]. DoablUyio yciayry oKaxyT
noJo0HbIe KapThl XO3fHCTBEHHEIM OPTaHM3aLHAM B 1eJe CHaGKeHHS 0XOT-
HHKOB-IIPOMBICJIOBUKOB HeoOXOAXMBIMH ToBapaMu. OcofeHHO HyxHa Takas
KapTa B CeBEPHBIX M TAaeXHBIX paloHAaX Ha I[POH3BOACTBEHHO-OXOTHHUbHX
CTAHUHSAX NJ5 NJAAHHPOBAHHS OCBOEHHSI HOBBLIX OXOTHHYbMX YrOAHi M oBora-
U[eHHST OXOTHHYbe-MPOMBICJA0BOH GayHbl. OfHa W Ta XKe Kapra [O3BOJHT
OTPAa3HThb MHOTHe CTAaTUCTHYECKHE JaHHHIE. .

Kak n o6uiecoiosHble KapTh, pecnyGanKaHCKHe, KpaeBble H 06/1acTHbIE
AOJIKHBI CO3AABATLCA HA OCHOBE M3IaHHBIX B MOCJHEAHHE TOMBl TIOJHTHKO-
aJIMHHHCTPATHBHLIX KapT, UTO 3HAYHUTEJbHO CHH3UT HX CeGEeCTOMMOCTD.

Ob6uereorpaduyeckue 3JeMeHThl OCTAIOTCH Te XK€ CaMble, YTO M Ha Mo-
JUTHKO-aIMUHHCTPATHBHLIX KapTax. CremeHb Harpysku obiereorpaduue-
CKHMHM 3J€eMEHTaMH NPH CO3JaHHH NEPBBIX MONOGHBIX KapT ONpefe/sieTcs
JKCIEepPUMeNTaNbHO. POHOBYIO OKpacKy aAMUHHCTPATHBHBIX €JHHHULL CJENyeT
71aTh OJNeJHBIMH TOHAMH (B 3TOM C/yuae JeCHble MaCCHBBI MOKa3biBAKTCA
DHCYHKaMH) HJIH CHSIThb COBCEM, UCMOAL3YST GOoH /s TIOKa3a JIeCcos.

Crenenb Harpysku CrneuvaJbHbIMH 3JE€MEHTAMH 3aBHCHT OT TeMbl Kap-
Tul. B mepByro ouepeln cefyeT c034aBaTh KOMIUIEKCHBIE OXOTHHULH KapThl,
CllcHAJbHOE COJePIKAaHHe KOTOPBIX MOXKeT OBITh CJaelyiolilee:

[.OcHoBHbBEe BH/JAb OXOTHHUbeHN ayHB C pasgede-
HEeM ce Ha 3Bepell u ntull. [ITHy W 3Bepel, 3anpellleHHBIX K OTCTpeday
B pecny6J/uKe, Kpae UJau ofaacty, He oTo6paxaTh, a Ha MOJSX KapThl HJIU
1101 HHXKHEll paMKoil JaTh TabJHLy 3allpelleHHEIX K OTCTPeJy KUBOTHHIX;

22'pamumuns 3anoBeadukoB. [lnomans 3an0BeIHHKOB caeqyeT
OKpaliMBaTh CIIOLWIHBIM KPACHEIM IIBeTOM. )KHBOTHLIH MHpP 3aM0OBeIHHKOB Ha
OXOTHHYbBMX Kaprax NOoKasbiBaTh He CJEAyeT, HO KeJaTeJbHO OTPA3UTh €ro
Ha TYPHUCTCKHX KapTax;

3. 'panuusl 3ampeTHB X 3eJdeHblX 30H, KOTOPLIC Caejaver
HCTKO BbLICAHTH. JKHBOTHBIA MHD B Npeienax 3eAcibIX 3GH TakkKe MoKashi-
naThL He cJaegyer;

4, T'pannub 3aKa3HUKOER. B Texcre, KOTOPOMY Ha OXOTHUULHX
Raprax Hy:KHO YAeJdHTL oco6oe BHUMAME M WHPOKO HCHONL3OBATH €ro Mol

HiKHel paMixoll M na oflopore., YRA3atTh CPOKH, Ha KOTOPbIE YCTAaHOBJEH
sUKA3HHK HA JAAHBOIl TePPHTOPHH;
5. 'paunuel Teppurtopui, BUicdenHbBX 1J8 HaTac-
KH HHATOHA CoO0a K 3 TCKCTC VKASATL, HA KAKOC BPCM: Bhigedceria
AAHUAT TCPPHTOPHSE, .
Gopauninsl G0 HIHCELX  OXOTHHUDLIEY X03g9HCT 3.
IVomemrine - vaeTka peCiankin VOB HoMep, JIPHCBGCHIDIE TOMY  HUiH
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HHOMY  Xo03siicTBy.
X035IHCTB;

7.TpaHuup €ErepCKHX yyacTKOB, YuurbiBag 6oabmoe xo-
/IHUECTBO VCJOBHBIX 3HAKOB IPaHuN Kak AIMHHHCTDATHBHHIX, TaK H Cre-
ILHA/IbHBIX, aJMHHHUCTDATHBHbIE TPaHHUEl clenyer gaBaTh Ges OKaHTOBKH.
ITpn odopmaenny OCHOBHOe BHMMaHHe yHensiercs CHELUHANbHBIM TDaHHLAM,
ROTOPLIE UeTKO BhIeNsAIOTCS, a B TEKCTOBOM YaCTH ONHCHIBaAOTCS; :

OXoTHHUBH Gazm y AOMa oTabxa Orpasus npUHaj-

JIEXHOCTE HX o6llecTBy, HeoGXOMHMO MoKa3aTp HMewleecs Ha 6ase yucao
BECEJILHBIX H MOTODHBLIX JIOOK, TMOLACANHBIX VTOK, JIETaBBIX H TOHYMX cobax.
B rekcre caenyer ykaszars ajpeca erepeii;

9. Pasauuynmpe OpraHusanwuuy,
HHE K OXOTHHuUbewmy X03AHCTBY:

a) ynpaB/JeHHS OXOTHHUBHX X035HCTB 1 3anoBeHHKOB,

6) MpaBreHHs OXOTHHYBLHX ob1ecTs,

B) NYHKTH! 10 MpHEMy NYLIHHHE,

T) OXOTHHYBM MarasuHhr;

10. 3BepocoBxoam H 3Bepodepmum;

1. OXoTHHuYbH CTEHIB M JDyrHe KaHHEHe,

3acnyxusaer BHHManue CO3nanHe KapT ¢ y3Koil OXOTHHubej TeMOH,
Hanpumep: «Kapra nerne-ocennes OXoTel», «Kapra aumues OXOThI», «3Bepu.
H NTHUEL, 3anpellieHHble K OTcTpeny», «Kyna moexars ua OXOTY» H T. X,

Boabuwyio NOIb3y OXOTHHKY OKa3ajy Gb G/1aHKOBBle KapThi, OTIeyaTaH-
HLIe B GJIEIHBIX TOHAX, Ha KOTODEIX OXOTHHK MOT 6bI HAaHOCHTEL CBOH HabJ10-
ACHHS, MapIIPYTEl OE3X0K, OTMeuaTh BC® TO, YTO OH COYTET HyXKHBIM.

Cocrasnenne 11e PBBIX COI3HHIX, PECNYGIHKAHCKAX, KpaeBbIXx
OGJIaCTHBIX OXOTHHUBUX KapT YKA3aHHEIX MacwTaGos Gymer OTJIHYAThCST OT
O6WeNPUHSATOrO nopsinka COCTABJIEHHS CleLHaNbHBIX KapT. Kak y¥e ropo-
PHJIOCh BBILLIe, OCHOBOH AJIst COCTABMEHHS KapT JOMXHbI

Wpudprom BPaspANKy nate HasBaHMe OXOTHHuBHX

HMewH[He OTHOWIe-

» OTICYATAHHBIA CUHeH Kpackoi, HaHOCAT BCiO
cnenHarpysky. Tosbko mocte storo PEIaKTOD, NMOMHA 0 TOM, YTO uMeHHO

CHCLHATPY3Ka ABJSAETCS raBHON LJIst MOTpe6UTENS, CMOXKeT CYIUTb O CTe-
MEHH HArpysku o6ereorpaduueckumy SJIEMEHTaMH M faTh COOTBETCTBYO-
UIHE yKa3aHHs 110 HX COCTABJIEHHIO, CocraBsenne me p B bl x KapT oOblYHbIM
IIOPSIAKOM, T. €. COCTaBJeHHe NePBOHAYANBHO obluereorpadbuueckux siaemen-
TOB, a 3aTeM yXKe Ha HX OCHOBe COCTaBJICHHE CTIeNHArPY3KH, MOKeT TIPHBECTH
K nepeHarpyske, a C€10BATEJIbHO, K TVIOXO0H YHTaeMOoCTH KapThl.

Ocobast poab orBoanTeg Kapram wmacurra6a 1:10000—1] : 100 000.
Vuemo HCNOIb3YS TAKyI0 KapTy, M060e OXOTHHYbe XO3AHCTBO CMOXKET 3Ha-
JHTEIBHO  yAVYIUNTE 3KcmayaTanmio OTHOCAWEHCH K Hemy TEPPUTOPHH.
[ono6ubie KapThl 10mKHL HOCHTb OnepaTuBHbIA XapakTe
VIO6HO BecTH yuer 3BepeH H NTuL, 606poBbIX NOCeNeHHH, 0OHAPYKeHHbIX
“IMCBHX u Gapcyubnx Hop, TIaHHPOBATL BOCMPOH3BOACTRO OXOTHHYBLErO
bouna.

Heo6xoaumbl Taxxe TUIaHBI BOIOEMOB ¢ yKaszaHueMm ryGUHBL poMep-
3AHHS, KOTOPBIE 0COBEHHO BAKHBI NMpH NIAHHPOBAHHY SKCIIYaTaLUK OH1AT-
POBLIX XossitctB. Hawecst na muan KODMOBEIE yYaCTKH, JIETKO 0ACYMTATE.
NPEIRIBHOR KOMHUECTBO MOTYILMX IPOKOPMHUTBCS KHBOTHBIX, a TaKKe BBIXOL
UVIUHUHBL ¢ 1 2q. Hanecenwe na KapTy KOPMOBBIX y4acTKOB HIpaer Gosbyie
NO.Tb 1 Tpu paccesenun 606pos. Coznanue OXOTHHYBUX KAPT HOMOGHBIX MACHI-
12608 Hau6o.1ce npocro. Tak Kak Takme KapTel He npeiHasHadensr muas
'MIPOKOTO NOJIb30BAHHS, TO MO Mepe HeoOXOMUMOCTH OHu MOTYT CO31aBaThCH
4 Ceopnuk no kaprorpapun Ne 10 - 49
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fIyTeM HaeceHHUst COOTBETCTBYIOIIEH CIIeIHANPY3KH 11a JINCTBL  M3[AHHBIX
ronorpaduyecknx Kaprt.

31eCh CTOMT BONPOC O paspabOTKe eAMHBIX CHCWaIbHbIX YCJTOBHEIX 0603-
{Auenuil, 0BA3aTebHbIX K MPUMEHCHUIO Ha BCCX KapTax, OTpPa’kaloUX OXOT-
iHUbe X034iICTBO Halled CTPaHbl.

Cileayer yAeJUTb BHUMAHHe H CO3/aHHMIO XOPOLIAX KapT-CXeM, M31aBast
MY KaK OTLEMDLHO, TAK M B KauecTBe TPHJIOZKEHHH K JuTeparype o 0XO0Te,
B UACTHOCTH K KypHaay «Oxora u OXOTHHUbE XO3SHCTBO», HMeEoLeMy THpaxX
150 000 ¢ pocTynHOMY AJS K2aXKICTO OXOTHHKA.

MoxHo 6bl10 OBl YKa3aTh ewe pan BO3MOMXKHOCTEH HUCNOJIb30BAHNSA KapT
B OXOTHHUbEM XO3siCTBE; HO J0CTATOYHO H CKa3aHHOTO, yToObl TIOHATH,
KAKYI0 OFPOMHYIO TOMOLilb B €r0 PasBHTHH OKAKET ILIMPOKO M0CTaBJIECHHOE
rKaprorpadupoBaHHe. ,

B xypuaje «OxoTa U OXOTHHULE xo3siictBo» Ne 1 3a 1955 r. B cTaThe
«(rporo OXpaHATb rOCY/IAPCTBEHHbIH  OXOTHHUMIL (onp» 3aMmectures]b Ha-
yaJsibHHKa [JIaBHOTO yNpaBJjeHHsl OXOTHHUYBLEro X0351CTBAa 3aNIOBEJAHUKOB IIpH
Cosere Munucrpos PCOCP H. Kpyroporos mHileT: «Hazo nepecMoTpeTh
BONPOCHl OPraHM3allMh OXOTHHYBHX Yroau#i, TOKOHUHTL € 06€e3JHUUKOH B HC-
1OJIb30BauMK X, OpraHH3aluH, NOMb3YIOUMecs yroAusaMi, JOKHBL  HECTH
OTBETCTBEHHOCTh 34 COXPAHHOCTb AMKHX 3Bepei W NTHI, 32 BOCTIPOU3BOACTBO
UxX 3anacoB». B ToM e xypHaiae Ne 1 3a 1957 T. B pelaKLMOHHON CTaThe
FOBOPUTCS 0 HEOOXOAUMO ™1 MPOBELCHHS 0XOTOYCTPOUTEMBHBIX padoT, 0 pas-
paGoTKe METOJOB OLEHKH OXCTHHUBHX yroguii ¥ yueTa OXOTHHULE-MPOMBIC-
J0Boil (payHbl, 0 PacUIMPeHHI BOCIPOH3BOACTBA H OUOTeXHHYECKHX Mepo-
npuATHIL

HysKHo /M 10Ka3biBaTb, UTO 115 MPOBECHA BCETO 3TOTO B IKH3HD
HYJKHBI XOPOIIHe KapThi?

J1aBHble YIIPABJEHHsl OXOTHHULETO X035HCTBA M 3a70BEHHKOB, CO31aH-
npie npu Cosere MHHHCTPOB pila pecnyGHK, JOMKHBL BCepbhe3 3alsTLes
BOTpocaMH KaprorpapupoBanus xo03siicTBa. PelldTh UX MOMKHO TOJILKO TIPH
CORMECTHOIl pafoTe CUEHHAIUCTOB MO OXOTHHUBEMY X03sficTRY M KBaaudu-
uuposannpx Kaprorpaos, yunThBas, Uuto GoJplrMe 331aud vamci HayKH
QOMAKHLI  POLIATLCST  COBMECTHDIME - YCHJIHAMH CIICIMAJHUC, 7B Pa3HbiX
orpacaefl.
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CBOPHHK CTATEM IT0 KAPTOITPA®UU
I'JIABHOI'O VIIPABJIEHUS TEOAE3UU U KAPTOTPA®UU
MBI CCCP
Buinyex 10 1958 r.

B. H. Pesnuxosa
HPOHAFAHIIHCTCKO-AI"HTAU,HOHHblE KAPTbI

[Tponarauaucrcko-aruranuounne KapTel €O3JaBajluCh Ha KaXKAOM
BHUL2IOLIeMCsT 3Tane pa3BUTHS COBETCKOrO COUHAMMCTHYECKOro o6iecTBa *.
Oco6eHHO MHOTO X GbLIO H3TAHO CnaBnonnmnpoceerom ¢ 1923 ne 1927 r.,
a TaKxKe B CBAI3U C NEPBLIM MSTHJIETHHM IJIAHOM HAPOIHOXO3SHCTBSHHONG
passutast CCCP. OnHako aHanus 3THX Kapr MOKa3biBaeT, YTO HH OJHO
KapTorpaguuyeckoe yypexxieHdHe He 3aHHMAJNOCh CHCTEMATHUECKH paspabor-
KOR TpONaraHiHCTCKO-aTHTAHOHHHX KapT. OHM H3J1aBaJuch pasuuHBIMH
YYIPEXKICHHIMH M He NPENCTABIAOT €IUHCTBA HH 1O CONEPKAHHIO, HH 10
obopMaeHunio. 3HayHTeNbHAS WACTD HX—rpy6ble CXeMaTHYeCKHe KapThl,
AHIICHHEIE HE TO/NBKO MaTeMAaTHYecKOfl OCHOBBL, HO Jame HeOOXOIHMBIX
obulereorpatuuecKux 3JeMeHTOB.

Boigenenne nponarasaHcTCKO-aTHTAHOHHbIX KapT B ocobyio rpymny
KapT N0 HA3HAYEHHIO H BBIABJIEHHE DA3HOOGPA3HBIX M0 CONEPIKAHHIO (cme-
UHAIH33LHMH) THIOB MX BBI3BIB2eT HEOGXOAHMOCTb MPEXK/E BCEro paspaGo-
TaTh TPeGOBAHMS, HAa OCHOBE KOTOPHIX CJAELYeT uX C03/1aBaTh, a TaKXke pas-
pabaTeiBaTh OCHOBHBIE BOMPOCH COCTABACHHS H oopM/IEHHA ITHX KapT.

Boabuoe komuuecTBo H3aHHBIX MpONaraHAHCTCKO-arHTAlHOHHBIX KapT
He oTBeuaer TeM TpeGOBaHMAM, KOTOPbIE, HA HAIl B3TJISL, Cleayer MPeabsIB-
NATb K JaHHOMY THIY Kapt.

TpeGosanus Kk mponaraHAUCTCKO-aruTaUOHHBIM Kapram

Cosanue mponarasaMCTCKO-aMHTAIHOHHBIX KapT ONpeessiioch H ompe-
AENSETCS 3a1aaMu NMPONaraHibl M aruTalMH B O6JACTH MOJHTHYECKOTO,
XO3AHCTBEHHOTO H Ky/JbTYPHOrO CTPOHTEIbCTBA Halleil CTPAHHI.

HpO‘HaI‘aH,Z[HCTCI\"O-aI‘HTaHHOHHbIe KapTel mpeaHa3HauyeHbl AJs1 pasbAac-
HEHHST LIMPOKMM MaccaM TPYASIIMXCH 3ajay, KOTopele Bhiasuraioor KITCC
1 COBETCKOC MPABHTENLCTBO HA TOM HMJIM HHOM STalle PasBUTHSA COBETCKOTO
COLHANHCTHYECKOrO O6WIECTBA M CTPOMTENBCTBA KOMMYHM3MA H CJAyKAT
CPECTBOM MOGH/IM3ANMY MACC HA YClELIHOe BEINOJHEHHE H NepeBbNoTHeHHE
3THX 3ajady.

IIponarannucrcko-aruTauHONRbIE KapTH, TaKUM 06pu30M, OTpaxkKaioT
MOJIMTHUECKOE  3HAYCHHE TNPOMCXOASIMX cobbituit. ITosTomy TpeGoBanus,
NpEeNBABAsieMble K JaHHBIM KapTaM, ONpedessiioTCs 3aaYaMH fO0JUTHYeCKOLd
nponaraHibl U aruTalHH.

ITpexne Bcero sTH KapTel AOMKHHL NPaBHIBLHO OTPaxaTh MapKCHCTCKO-
JIEHHHCKHE H]IeH, 3a/J0XKeHHble B pewleHusx mieHyMoB LIK u cwesgos KIICC
H TOCTaHOBJAEHHAX COBETCKOTO MpABHTENbCTBA, # CBOEBPEMEHHO C€O31a-
Batecsl. HenomycTHMo oTcTaBanKe MX OT NOJHTHYECKHX 38724 CEFONHSILIHEr0

* OG30p_nponaranauCTCKO-arHTAUHORRHX KAPT, H3LAHHMX B TOmbl COBETCKON BJIACTH,
apusenex B «C6opHHKe CTaTedl o Kaprorpaduu», Burn. 8, 1955, crp. 19—28.
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AUA-—EapTHl »TH JTOJKHBl H3/aBaThCsl ONEPATHBHO H UMEHHO TOrAa, KOrAa
3 HUX NosBAsiCTCS ocTpas Heo6xomumoctb. [Ipu paspaboTke mponaraniHct-
CKO-aTHTAILHOHIILIX KapT cJaeayeT UMeThb B BHAY, UT0 He Kaxiaas, Halpumep,
[ICTOpHYECKAS MJIN SKOHOMHYECKAs KapTa TpeiHasHauyaercs st MOJATHuC:
ckoil mponarauasl ¥ arutanuu. Korga na MCTOPHYECKOH KapTe TIOJUepKH-
BaeTCs TPaiIHO3HOCTL M PEIIAoNiee. 3HAYUCHHE KAKHX-HUOYIb HCTOPHUECKHX
IIH MCTOPHKO-PEBOJIIOIMOHHBIX  cOOBITHH, TOrla 9TOH Kapte TpHEaAeTCs
LPOMAraHAMCTCKO-arHTALHOHHOe  HasHauenne. Ecou  na KOHOMHUECKOMH
KapTe COMOCTABJAAOTCS 00BeKThl (MOKasaresid) Ha JBe HJIH HECKOJBKO Aat
(Iepuo10B), HAMpPHMEp HOPEBONIOUMOHHDIE H COBPEMEHHBIE, B HACTOSLIEM
NSATHJETHEM TJaHe M TpeabiaylieM, Jn00 TOKa3hiBaeTcs MepPrleKkTHBa pas-
BHTHS (HOBOCTPOMKM H Ap.), 3KOHOMHYECKOH KapTe TMpHIAIOT Mpomaras-
JMCTCKO-aruTalHoOHHoe 3HauYeHHe.

K nponaraHfuCTCKO-arHTallMOHHBIM ~ KapraM Cael1yerT MpeabaBaaTh
TakxKe 0cOGble HayuHO-TexHuyeckHe tpefoBamusi. 3jech HMeeTcs B BHAV
crienalbHas pa3paGoTka BOTPOCOB I€HepaH3aUMHu, CO1epKaHHS H opopm-
qeHHST B COOTBETCTBMH. ¢ Ha3HAUEHHEM M THIIOM JaHHBbIX kapt. [Ipomaran-
JMCTCKO-arHTallMOHHAs KapTa JOJKHa oToOpaxarh camoe I/1aBHOE, Cylile-
crpenno  Baioe. ComeprkaHue W CTelleHb HArpysky ee JOJYKHBI LTPOTO
COOTBETCTBOBAaTH HazHaueHHI0. Kapra noJXKHa cojepxaTh: MaTeMaTHieckue
3AEMEHTbl ¢ He0BXOIMMBIM OTGOpOM M O6OOILIEHHeM, OCHOBHbie OOILIereorpa:
(bHYeCKHe 31EMEHTL H B 3aBHCHMOCTH OT TEMATHKH Te HJIH HHBIE «CleLHalb:
Hble TloKaszaTean». Hexortopsle obilereorpaduueckie 3JeMEHTbl OKasbi-
BaIOTCS, KOHEUHO, HE Ha BCeX KapTax, HanpuMep Ha NOJHTHYECKHX KapTax He
JaeTcst pebed M TOUBEHHO-PACTHTeNbHbI MoKpoB. TakkKe HeoanHaKoBa
1GAHOTA H M01poOHOCTb n300paxeHus ofuiereorpa@uuecknx 3J1eMEHTOB 15
DA3HBIX 110 ClIELHaNH3aLHH, TEPPHTOPHATILHOMY OXBATY H Macmrraby npona-
I AHIMCTCKO-ATMTALHOHHBIX KapT. OToOpaKeHHe ofliereorpapuueckux e
MCHTOB TeCHO VBSI3LIBaeTCs C OCOGEHHOCTAMH OTOGpaKaeMbiX COOBITHH
(sIBMEHN 1) M YCTaHABJIMBAeT CBsI3b MX ¢ OGILHMH NPHPOLHBIMH yCJLOBHAMH
KapToOrp..|upyemoil Teppuropuu. Borpocsl or6opa Kak ofuiereorpapuue-
CKHX 3ACMEHTOB, TaK M «CNEIHaJbHBIX» 3J€MEHTOB COACPHAHUsA KApThl i
0GLEKTOB N0 KakKAOMY 3JeMeHTy TpPHOOGpeTaloT OueHb GOJbIIOe 3HAUEHHC.

Cojep:KaHue TPOMAraHJIMCTCKO-arHTalHONHBIX KapT MOJKHO OBITH HE
T0ALKO NPABHIBHBIM, HO U JOXOZYMBLIM, OCTPHIM. IlosTomy or6op coaep-
JKANHST JOJIMKeH COUeTaThCsi ¢ BBIGOPOM TaKoTo crocoba H3o0paenns,
KOTOpPBI 06eCneyuT BhHIPA3HTEJIBHOCTh H HATJISAHOCTD KapThl. Ilpu >3TOM
c/elyeT VUHTLIBATh, UTO HeoGXOnAMMO H36erarh GOJLIIOro Yucaa PasHbiX 10
BHIV M IBETYy YCJOBHBIX 3HaKOB H (POHOBBIX Kpacok, oTo0paxamwIuux pas:
JMUHble TIOKa3aTesH.

IIpn paspaboTKe TIpOTIaraHAKCTCKO-arHTALUOHHBIX KapT 60JbLIOe BHH-
ManHe Halo ofpaiaTth Ha Kaprorpapuuyeckde Marephasbl, CTATHCTHUECKHE
aMHbIE, HCTOPHYECKYIO JOKYMEHTAIUIO U JIPYrie MaTepuabl, KOTOpLle MOTY
GblTh HCTIOIB30BAIB TIPH CO3MaHMH KapThl. Bce MaTephasbl JOTKIlLL OB
TH1ATEJAbHO TPOBEPEHBL.

Tunpl nponaranuncrcxo-armauuonﬂblx KapTt

I1ponaran1MCTCKO-arHTalMOHHble  KapThl ~ OXBAThIBAIOT OCLUUPHYIG
0GaacTh CHCILHAMBHBIX KAPT, H TeMaTHKA HX MOXKET OblTb CaMoil naszuoodpas
woi. TIpil TpyRIHPOBKE 3THX KapT Mpexcae BCErO Bakila HCTOPHUCCHRAA DVo-
pHKAINIs, Tak KaK COJeprKanie NaHHBIX KapT Onpeicasaeres TeMHu 3ajidMadiin
LOdHTHUCCKOIT MPONAranispl 0 aruTanud, KOTOPLIC BOJUHKAT Ha TOM RAH
PUOM MCTOPHUCeEOM yTate. TTo3ToMY MBI IpeIaracy Bee mpoiarajitierens

CrTANHGHEE WADTLE LT Ha ABC OCHORBIBIC THVILTLY
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[. Kaptsl, oTro6paxKawilie HCTOPHYECKHE H HCTOPHKO-PEBOJIOLHOHHbBIE
COOBITHSA,

II. Kaprh, oTo6paxaomue coBpeMeHHOe TOCyZapcTBeHHOe YCTPOHCTBO,
9KOHOMHUKY H KyJabTypy CCCP u 3apy6GeXHHBIX CTPaH, a TaKKe MEXIYHApPOMI-
Hble OTHOLUEHHS.

B cBoio ouepenb, 3TH OCHOBHblE TpPYIMIBL AEASATCH HA IIOATPYNILL TO
CTOHEpPIKAHHUIO C yUeTOM TeppHTOpHaJbHOro npusHaka. [IpuBoaum npepnmaarae-
Moe JIeJieHHe NpOoNmaraHiHCTCKO-ar¥TallHOHHbIX KapT:

[. Kaprel, oTo6paKamolliie HCTOPHUECKHE H HCTOPHKO-PEBOJIOIHOHHBIE
COOBITUS:

a) kaptel, orofpaxalwlliye WMCTOPDHUECKHE W HCTOPHKO-PEBOJIOLHOH-
Hble coObiTHs B Poccuy;

6) kaprthl, oro6paxatoiue ucroputo CCCP (nmocae Benukoit Okra6pb-
CKOH COLLMAJHCTHUYECKOM PEBOJIOLMH) ;

B) KapThl, oTofpaxalouue HCTOPUIO MUPOBOTO XO35IHCTBA;

r) Kaptel, oToO6paxamIllue HCTOPHI0 MeXKAYHAapOTHOTO pPCBOJIOLHOH-
HOTO JABHIKEHHU,

I1. Kaprtel, oTo6paxaroliie COBpeMeHHOE rOCY.JapPCTBeHHOE YCTPOHCTBO,
yKOHOMHKY H KyJabTypy CCCP u 3apy6GexHbIX CTpaH, a TaKXKe MeXAyHapoa-
ible OTHOIHEHHS:

A. Kaprhl, oro6paxaiomiue cTpouTenscTBo KomMyHusma 8 CCCP;

B. Kaprel, oTo6paxatoliiie coOBpeMeHHOe I'OCYAaPCTBEHHOE VCTpPOHCTBO,
IKOHOMHKY U KyJbTYpYy 3apyOeKHbIX CTPaH:

1) cTpaH HapooHOH NEMOKDaTHH;
2) KanuTaJHCTHUECKHX CTPaH.

PaccMoTpuM B OTIENBHOCTH KaXKIylo TPynny Kapr.

[.[IpomaraHAUCTCKO-aTHTAUMAOHHBIE KapThl, oT006p a-
HKAaWIMHe HCTOPHUYECKHE H HCTOPHKO-PEBOJIWIHOHHEB €
COOBITHSA

HMeToprueckKMM M MCTOPHKO-PEBOJIOIMOHHBIM COOBITHSIM [OCBSIILEHbI
MUOTHe KapThl U3 Cephil HarNSAHBIX nocoOuil, M3nauHbIX IaBmoaurtnpo-
CBETOM,

OrpenbHble KapThl MO0 HCTOPHH MUPOBOTO XO3fHCTBA (CO3[aBAaJHCh U B
TocaeyIoILHe TOMHI.

B Boapmom coBerckoM atiace Mupa (rom I, 1937 r. usnanus) snepsbie
Out paspaGoTaHbl KapThl, cBsizaHHble ¢ yuenneM B. K. Jlenuna o6 umne-
puanausMe. B uncae 3TuX KapT:

[MonauTuueckas kapra Mmupa 1783 r. (macura6 1 : 80 000 000),

Pasznen mupa 1784—1876 rr.,

Pasngen mupa 1877—1914 rr. (macmra6b l 80 000 000),

ConepHMYeCTBO TJVIABHBIX HMIEPHAJUCTHUECKHX JepXKaB HaKaHyHe
gofiubl 1914—1918 rr.

Onnako 3TH KapThl He CTald ALOCTOSIHMEM ULIMPOKOTO Kpyra udurTartesed.
Oun uMenn 6nl OrPOMHOE MPOMaTaHAUCTCKO-arHTAllMOHHOE 3HaueHHe, eCcJH
Obl 6LIIM CO3JAaHbl B BHAE CTEHHBIX KapT 3HAYUTeJbHO OGoJiee KPYMHOTO
Macuraba.

PasauyHbMH OpraHM3aldsiIMH H31AaBaJUCh CTEHHble M HAacTOJBHBIE
KapThl, HOCBSIIEHHbIE PEBOMIOIHOHHBIM cobbITHSM B Poccuu. Beiciias napTuii-
uast wkosa npu LIK KIICC cosnana pax xapr-niaakaros. HanGoaee mosino-
leHHbie KapThl OblH H37aHbl [JIaBHBIM YNpaBjeHHEM Teoe3HH H KapTo-
rpadpuu( I'YTK), nanpumep «Beankas Oxrs6pbcKas cColUMaJUCTHYECKAS
pesosiiolsa U TpuympansHoe uiectBHe CoBercko#t BJacTH», «['pampanckas
Boitua 8 CCCP B 1918—1922 r.» u 1p.
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BonpocamM Me:K1yHapo[HOr0 PCBOJIOUMOHHOTO BHIKEHHUS [0OCBALLCHbE
HeKoTopble KapTel B atiacax. Tak, B Araace nopoil ucropuu, vactb I,
1954 r. u3nanus, nomeitensl Kaptbl «lleppas pycckas pPeBo.TOUEs U PEBOMIC-
[IMOHHOE JenXKehue Ha 3anane n Boeroxe» (Macwra6 1 :25000000) n
«Pepomounonnioe nsuscenuc B Espone nox Bansinnes Beanxolt ORradphexol
conMaMUCTUHUCCKOA pesoawnug» (Macwrad 1: 6000 000).

HzobpakeHue 99X PEBOJIONHONILIX  COOLITHIE  Ha CTEHILIX Kaprax
TPCIICTABIIO Obl OTPOMHBII HIITEpec AJs JEKIHONHO-MaccoBOil padoThl.

Co3nantic CTEHHBIX MPONAraHIUCTCKO-aruTalHOHHBIX KapT, 0ToOpaxkAK-
HIHX HCTOPHUECKHE I HCTOPHKO-PEBOMIOIHOIIbIC COOBITHS,— HACYILas Heodxo:
sauMocTh. Ocofoe BHMMaHHe TpPM 3TOM HAJL0 HANPaBHUTL HA dIponaralji
neropuuecknx noben CCCP B cOnHAMHCTHUCCKOM CTPOUTEILCTRE.

I Kapvo, ore0paskawlue COBPeMeHHOe TOCYAapCcTBCll
HOe VCTpoiicTBO, 9KoHOMUKY H KyasTypy CCCP n
3apyBeXWHBX CTpPaH, &4 TaKKe MeXKIVHAPOAHBIC

OTHOHMEHHUH

A.Kaprp, otro6paxaowiuuie CTPOUTEAbLCTBO
komMmmynusma B8 CCCP

IlponaraHuCcTCKO-arHTAlHOHHBIE KapTbl, NOCBALEHHbIE KOMMYHHCTA:
yeckoMy crpoutenscTBy B CCCP, HacTonbko pasnoofpasubl [0 TeMaTéxe,
UTO HX CJelyeT pa3feNuTh Ha KapThl NOCBALUEHHDBIE:

rOCyJapCTBEHHOMY YCTDPOHCTBY;
X03SIHCTBEHHOMY CTPOMTENbCTBY;
KyJbTYyPHOMY CTPOHTENLCTBY;
MeXKIYHAPOIHBIM OTHOLIEHHUSM.

Kaprto, oTo6paxaloumie TOCYynapcCTBecHHBOR® VCTPOFW-
ctBo. Bonpoce Buyrpenneli moanutuku CCCP oucui c1abo oTpassednl iia
CTeHHBIX KapTaX. MM mocBsILLeHsl TOJBKO OTAENbHBIC CXeMaTHUECKHE KaPTH,
nanpuMep «CCCP—seaukoe 6parcrBo Haponos», «Kapra-cxema u3%4pa-
TCJAbHHIX OKPyroB 1o BeiGopaM B Bepxosusiit Coser PCOCP».

Jlo cnx mop ne cosxama KapTa rocygapcrseniroro ycrpoficisa CCCP,
B KOTOPOIi Kpaiie HY&1a0Tcsd Kak NPOMNAraHAMCThl, TAK H arkraroput,

Kapro, orofpawaiouse X03g0CTBCHHOC CTpCH-
TEAbCTBO. IKOHOMHUCCKIC KAPTH 3aHHMAIOT OJHO M3 BamiiCHWIKUX Meli
CPeM NIPONAratiACTCKO-aTHTAIlHOHHBIX KapT, Tak Kak Ha pux orofpa
AKAIOTCST KAK NCDCHEKTHBLl HaPOIHOX03SIHCTBEHHOTO PAa3BUTHS, Tak H PUKC-
PYIOTCS OIIPCEICHUBIC STATbl BBIMOJHEHHS TOCYAapecTBEHbIX nianos. i1
3TOMY OHH CJIyZKaT BazKHbIM CPCICTBOM PazbACHeHHS IMHPOKUM CJ05M Hace
JCHHS 321324 KOMMYHHCTHUECKOTG CTPOUTEALCTBA H CPEACTBOM MOGHI3a1MN
TPYAALWIHXCA HA BLINOJHEHHE W IepPCBBLITIONHCHHE  HAPOMHOXO3AACTBCITHBIX
IJ1aHOB.

KaprorpadgupoBalue COLNATHUCTHYECKOH 3KOHOMHKHM BEHLTCS TJaBEbLIM
06pa3oM 10 OCHOBHBIM OTPAC/SIM HapOJAHOTO XO35UCTBA: TPOMBIILICHHOCTH.
CCIBCKOMY XO3SIHCTBY M TPAHCNOPTY. DKOHOMUYECKHE KaPThl Harjisaino H30-
GpamxalT pasMelieHHe CYLIeCTBYIOUMX ¥ BHOBb IPOEKTHPYEMBIX TPOMDILE
JeHHBIX MpeAnpHATHI, Pa3BUTHE CEJbCKOro X03sficTBa M myTell coobuierns.
Fue no uuunuatuse B. Y. Jlenuna Gbuia manana «CxemaTuueckast Kapra
snexTpruduKanuun Poccuus, NpuaBaHHas PasbsCHITL WHPOKHM MaccaMm Tpy-
JSILEXCS TPaHIMO3HBI maaH saektpudukaunn Poccun (FOIJIPO). Boan-
Y0 PoJib CHITPAJH KapTel B MONYJsSPH3AIMH NSATHIETHEro NJlaHa pa3BATHS
napoanoro xosstiictea CCCP B 1929/1930 rr. 3naunTespHO MeHblle KapT
MOSBUJIOCH B CBSI3# €O BTOPHIM H TPETbUM MATHJIECTHHMH TJIaHaMH. A B mnocJe-
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BOGHHBIE OBl TOJNBKO OTHAEJNbHbE KapThl MNOCBAIAIOTCA XO3AHCTBEHHOMY
crpoutenbctsy CCCP, ma u to riaBHeIM 06pasoM B atjacaX, TOrja Kak
B oryeTHoM jokaaze LIK KIICC XX cweany mnaptuu ykaszano: «Huine,
B ycaoBusx GopnObl Hallero ofilectBa 3a BLICOKYIO TIPOM3BOXUTENBHOCTH
TPyAa, 3a pelleHue OCHOBHOH 3KoHoMuueckoit 3agaun CCCP, na nepsuiif
nJaaH BEICTYNAIOT 3KOHOMHYECKasi CTOPOHA TEOPHH MapKCH3Ma, BOIPOCHL KOH-
KPCTHOH 3KOHOMHMKH»., B CBfI3M ¢ 3THM TIPONAaraHAHCTCKO-aruTaiHoHHbIE
KapThl JOJIKHBI CHIFPATh BaxKHYIO POJIb B MonyJasapusanuu peuenuii XX cbes-
na KIICC, B Mo6uau3anuu COBETCKOTO Hapoda Ha ‘BBITIOJHEHHE M NepeBhl-
NMOJIHeHHe LIecTOro mATHAeTHero maana. Ha xaprax Ro/KHBI HaHTH OTpaxKe-
HHMe TAaKHe BOMPOCHI: TsXKeJas HHAYCTPHS KaK OCHOBA COLHMAJIHCTHUECKOH
9KOHOMHKH; COBETCKOE MAIIHHOCTPOEHHE KaK OCHOBA TEXHHUYECKOTOo IIporpec-
ca Bcex OTpacjiei HapOXHOro Xo3sificTBa; 3JeKTpuHKanus HapOAHOTO
xoasiicrea CCCP; runporexuuueckoe crpoutesnberBo B CCCP; noasem npo-
H3BOJCTBA lIPeIMETOB HAPOLHOTO NoTpebieHHss U Ap. BaxHeiee rocynap-
CTBEHHOe AeJ0—OCBOCHHE IEJMHHBIX U 3aJIeXXHHX 3eMelb—TakKXKe He oTpa-
XKEeHo Ha KapTax. I3 «ceabCKOXO3SHCTBEHHBIX KapT OGO/bIIOH MHTEpec
NMpefCTaBJIAIOT KapThl, OTPaxKaloillie TepefOBOH ONbIT IOJYyYEHHsT BBICOKUX
ypoxaeB, BBICOKHX TIOKa3artejeil »XHBOTHOBOJCTBA, NPOJBHKEHHE TIOCEBOB
KYKypy3bl B HOBble paloHbl H paj Ap. Bosbiuof uHTEepec MOryT MpeiCTaBHTh
KapThl, MOCBSILEHHBIE NPAaBHJIBHOMY reorpaMyeckoMy pa3MelleHHIoO MPOH3-
BOIMTEJNbHBIX CHJ HALIell CTPaHbl, HAa UTO O6GPaTH/I BHUMaHHe KaK HIOJbCKHM
naeaym LIK KIICC, tak u XX cbe3g KIICC.

KapTe, oTo6paxalwlHe KyJdbTypHOe CTPOHTEJb:
C T B O, NOYTH He HU3xaBasuch. MOXKHO Ha3BaTp TOJLKO OTJE/bHbIE NPUMEDLI
nacToMbHbIX KapT—«Kapry rpamornocts Esponeiickoit uactd  CCCP»,
u3ganHylo Pa6ounM o6umectBoM «CMblYKa Tropoja € [JepeBHed»; KapTy
«Boiciie yueGuble 3aBejieHuss ¥ BaxkHeliiue Hayunble yupexuenus CCCP»
3 Feorpacuueckoro aviaca CCCP anst 7-ro u 8-To K1accoB cpeIHell WKOIbI
uanauus 1954 r.

TeMaTHKa CTEHHEIX KapT KyJbTYPHOTO CTPOHTENBCTBA MOXKeT OblTh pas-
Hoo6pasua. OCHOBHBLIMUM HaTNpPaBJEHHAMH HOJKHBI ABJIATHCA!

a) OTpa)kKeHHe Ha KapTax KyJbTyPHOTrO ypOBHSI HaceleHHs H Tiepcrek-
THBBI €r0 POCTa; _

6) oTpaXkeHMe Da3MelleHHs H Pa3BHTHS CeTH YueOHBIX, Hay4HbIX H
KYJbTyPHO-TPOCBETHTEILHBIX YUPeXK IeHHH. v

Kapre, oTo6paxalollHe MeXAyHapomaHE e OTHOUIE-
1w st. JLaHHBIH TN KapT siBJsieTcss HanMeHee Pa3pabOTaHHBIM. He6oubuioe
KOJIMUECTBO KapT, NOCBSIIEHHbIX BonpocaM BHemHed nonutuku CCCP, Guiro
n3nano [nasnomutnpocseroM (Hampumep, «Kak momenen mup», «MoHroun-
ckas Haponnas Pecny6anka»).

Coaganue Kapt 1o BonpocaM BaeuHedi mosutuky CCCP n Mexjynapo-
HBIM OTHOLIEHHSIM JNOJIXKHO BECTHCH IO CJAEIYIOLMM HampaBJIeHUAM:

a) oTo6paxKeHHe Ha KapTax NOJHTHYECKHX COGBITHH B 3apyGemubix
cTpaHax, HanpuMep Gopb6a rocy1apCTB 3a HAUHOHAJNBHYIO HE3aBHCHMOCTD
u 06pa3oBaHHe HOBHIX 1€MOKpaTHUeCKHX pecnyOmauk. Kak orMerH1 XX cbesn
KIICC, npoucxoasiliunii pacnax KOJOHHAJBHOH CHCTEMBl HMMNEpHAIU3Ma
SIBJSIETCA BCEMHPHO-HCTOPHUECKHM COOLITHEM IMOCJAEBOCHHOTO MNepuoja.
[TosToMy oTOGpa)keHWe Ha TOJMTHUECKHX KapTaX MHpa Tpymi Tocyaapcrs
WM OTAEJBHBIX CTPAH 3THX COOLITHI IpeacTaBHT GOJBIION HHTEpeC I/Is JeK-
IITHOHHO-MacCcoBOH paGoTH;

6) otob6pa)keHHe Ha KapTaXx PocTa MEXAYHapOAHOTO COTPYAHHYECTBA
(9KOHOMMUYECKHE M KYJIbTypHbIE CBASH C 3apPyGeXHBIMH crpaHamu). B rema-
THKY 3THX KapT MOXKHO Oblo ©bl, HanmpuMep, BKJIIOYHTb KapTy «Brelrne-
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Toprosuie cBA3H CCCPy»; KapThl, nocssimentsie 06GMeHy jesierauusiMu MeXy
CCCP u 3apy6exubimu CTPaHaMH; KapThl HayYHOT'O COTPpyAHHYECTBA, HAMPH-
MEp B CBA3M C TpoBeaeHHeM MexayHapoanoro Feousnueckoro rona u ap.

bB. Kaprm, oTo6paxalmuue COBpeMeHHOE TocygapcT-
BeHHOe yCTpOfI'CTBO,SKO‘HONIHKy H KYJXbTypy3apybex-
HHX CTpaH

Kapro, oro6paxkarnomue CTPOHTEABCTBO COILHAJMYS3-
Ma BCTpaHax HAPOIHOHM AeMoKpartHnu Co3nanue Kapr, nocss-
LUCHHBIX NOCTHIKEHHAM CTPAH HAPOIHOM NEMOKDATHH B CTPOHTEJLCTBE COLUA-
JIM3Ma, HMEeT O4YeHb Ba)KHOoe 3HaueHue. Ha XX cvesne KIICC 6p10 otme-
ueHO: «CoBerckuii Cowos Gyner BceMepHo pacmupsATb COTPYAHHUYECTBO CO
CTPaHaMH HapOIXHOH NeMOKpaTHH B 06JacTH HanGoee PauHoHAIBHOrD
HCIOIL30BAHMS B OOLIMX HHTEPECAX 3KOHOMHUECKHX pecypcoBs u 1pou3Bo-
CTBEHHBIX MOIIHOCTEH TyTeM KOoOpIMHALKHU PasBHUTHS OTAGJNBHEIX OTpacJeii
HApOIHOro X03siCTBA, CNENHATU3AUME U KOONIepHPOBAHUS MPOU3BOICTBA,
4 Takme nyTeM o0MeHa HaVUHO-TeXHHYECKUMH NOCTHKEHHAMH U TIepeJOBBIM
onuitom» («Ilupextusn XX cveana KIICC o LIECTOMY MATHACTHEMY MAaHV
PA3BHTHSI HADOAHOTO XO035HCTBA CCCP»). Ortpamenne 3Tux BONPOCOB Ha
MpONAraHAHCTCKO-arHTAIMORHEIX KapTaX TPeACTaBHT Gobioii HHTepec HJs
JIEKIMOHHO-MACCOBOH pafoThl.

KapTe, oto6pamamomue rocynapcrsennoe ycTpoi-
CTBO, SKOHOMHMKY U KyJaAbTypy KAMUTAJUCTHYCCKH X
rocymapcrts. IlpuMepamu wu3maHHBIX KapT MOTYT CJyXHTbh: Kapra
«MHOCTpaHHble KaNHTadbl, BJAOKEHHME B Kanany, HOxuyio u Kapaun6ekyio
Awmepuxy, Kuraii u Hunmio», «Yaau kondankros KanuTaJuCTHYECKOTO MHpa.
EBpona» u nexoropuie Ap. B Beabmom coserckom ataace MHupa, ToM I, 6ulau
TIOMEIUEHbl KapThl, pa3paGoTaHHble [0 ykazaHusiv B, WM. Jlenuna B nuceMe
x M. II. TlaBnoBuuy: «Kapra (unancoBo#t 3aBicUMOCTH CTPaH KaNnHTaJHUCTH-
Yeckoro Mupa. Beisos kanurana» (macwra6 1 : 80 000 000); «Kapra ¢punan-
COBOH 33aBHCHMOCTH CTPaH KalHTAJUCTHUECKOrO mupa. Chepol npumoxKenus
Kanuranaa» (Macimra6 | : 80 000 000) mo mamueim 1935 r.; «Kapra poinkos
COBITa HMIEPHATHCTHYCCKUX AEPKAB M KapTa PHIHKOB ChIPbsi HMMEPHAJH-
CTHYECKHUX fepxKaB» (Macwrab 1 : 80 000 000) mo nannpim 1935 r.

O311aHHE€ CTEHHBIX MPONMAraHIMCTCKO-arHTaMOHHBIX KapT, TOCBSIIEH-
HBIX BOTPOCAM 3KOHOMMHYECKOIO MOJOKEHUS B CTpaHax KalHTaja M Aajb--
HeHIIero 060CTpeHHs! NPOTHBOPEUHil KaMHTAIACTHYECKOH CHCTEMBI, MPeNCTaB-
JII€T OTPOMHBIA HHTEPEC /s JNeKLHOHHO-MaCCOBO paboThl.

COCTaB.ﬂeHHe H Od)OpMJleHl‘le CTEHHBIX Hp’OHal‘aH,Il'lflCTCKO-aFHTauHOHHHX KapTt

Kaxk n3Bectno, coznanue KapTbl HAYHEAETCS ¢ peAaKIHOHHO-TIOATOTOBY-
TeNbHBIX PaoT, KOTOpble BKJIIOYAIOT: c6op, aHAJU3 H OLIeHKY Kaprorpaduue-
CRHX MaTepUasiOB; H3y4YeHHe TEPPUTOPHH M Brex KaprorpaupyeMeIx siBje-
HHIT, COOBITHIT MM OGBEKTOB; COCTAB/ICHHE NMPOrpaMMbl  KapTel. X mpoBoir
PEAAKTOD TOC/TIEe NONyYeHUs! 3aNaHHsI HA KapTy, B KOTOPOM OOGBIYHO yKa3bl-
BAeTCA Ha3BaHWE, Ha3HAYeHHe H MacwTab Gyayuiei KapTHI.

C6op, cHcTeMaTH3aUMsT U OLEHKA HCTOUHHKOR J1S1 COCTABJICHHS KaAPThI;
H3VUCHHC KapTorpadupyeMoil TeppUTOPHH U Kaprorpa@upyeMbiX sBIeHUH,
COOBITHIT HITH OGBHEKTOB 1aeT BO3MOKHOCTL penaxkropy paspa6oraTh 3amaHue
Ha aBTOpCKUil Maker (opuruHan). B sToMm 3a1anun yKasbplBaeTcs: Maclrab
NapTLl; €¢ KOMIOHOBKA; Pa3Mep 10 BHYTPEHHHM DaMKaM; dopmar Gymaru;
TPOCKIHA; HaCTOTA IPaAyCHOH CeTKH; MepeyeHb BCeX 3JEeMEHTOR coxepxKa-
HHS; VKa3LIBAKIOTCSA MaTepHaJbl, 10 KOTOPBIM HAHOCATCSH Te MW HHLe 3e-
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MEHTBHl H XapaKTep o606LIEHHS 0T60Pa HX; IPUBOAATCS CHCKY HaceJIeHHbIX
NYHKTOB HJIM YKa3blBAIOTCS MaTepHaJbl, ¢ KOTOPHIX OHH Gepyrest; rpaHuIE-—
Ha KaKOH ToJ MOKasLIBAIOTCS ¥ MO KaKHm MaTepHanam; CIHCKH Ha3BaHHII
S/IEMEHTOB THApOrpaguu, AIMHHHCTDATHBHBEIX eIMHHI[ U Apyrue; usera
LITPHXOBLIX 3/IEMEHTOB H (DOHOBhIE Kpackn u 1. 1. Takum o6pasom, matores
BMIOJIHE KOHKDeTHbIe yKa3aHHus 1Mo Beew Bompocam conepxanus u obopmie-
Hust KapTH. K sanauuio Ha aBTOPCKOH Maker (opuruHan) mpuaaraiores:
MAaKET KOMMOHOBKH, TaG/MUa YCJIOBHBIX SHAKOB, KOTOPBIE OKOHYATENBHO
OTPabaTBIBAIOTCS B Npolecce COS1aHHS MaKeTa, a TaKkKe BMECTO CIHCKOR
TEX WM MHBIX 3/1eMEHTOB (WJH B OTIONHEHUe K HHM, MaKeTbl OT6Opa THApPO-
rpaduu, rpanun, nyreir COOOLUEHHS, «CIeNHaNbHO HarpyskH», HaceJeHHLIX
NVHKTOB H AD. ¢ yKasaHHeM MATepHAJIOB, MO KOTOPHIM OHH AOJKHbI HAHO-
CHTbCSI. ABTOpCKHE Maker (opuruuan) rorosur XYNOXHHK-KapTorpag mon
PYKOBOICTBOM penakrtopa. ITocie Toro xax dBTOPCKHH MaKeT mpofiger
DCLCH3UIO H GYAYT HCNPABAEHb 3aMeuans PCLEH3EHTOB, pefaKTOp mpHcTy-
TaeT K pa3paboTKe MPorpaMmul KapTel (MHOrZa mocie peleH3HpoBaHus
BOSHHKAeT HeOGX0AHMOCTh CO31aTh 3aHOBO ABTOPCKUH MaKeT B COOTBETCTBUH
C YKa3aHHeM DeleH3eHTOB). :

B mporpamme xaprer HauGosee TOAPOGHO DelaKTOp ocBellaer TaKHe
BOMPOCE!, KaK Ha3sHaueHHe KAaPTH; MaTeMaTHuecKas OCHOBA; coxepKaHHe H
oopMiente; renepamusanus SJIEMEHTOB CONED K AHUS; Kaprorpahuyeckue
" ADYTHe MaTepHabl M MX HCTIOMb30BaHHe: TEXHOJIOTHST COCTaB/ICHHS H MOJ-
FOTOBKHM KapTh K H3IaHHIO.

O pasmepax, MaciTabax, NPOEKUHAX H KOMNOHOBKe Kapr

Hast creHHbIX [IPOMAT aH IUCTCKO-aTHTALHOHHBIX KAPT BaXKHOe 3HayeHHe
Hmeer popmar. Popmat Kapr, Kak H3BECTHO, B3aUMOCBA34H C TEPPHTOPHANb-
HBbIM OXBAaTOM, MacmtaboMm u KOMIIOHOBKOH, T03TOMY MpeyI0XHTD CTPOTO
ONpENeNeHRbIA GOpPMAT MBI He MoKeM. Onmnako onblr nponaraHguCTCKoi
paGoThl NMOKashIBaer, yTo BEIGOD pa3Mepa CTeHHO KapThl JOJXKeH ompepe-
JISITBCS BO3MOKHOCTBIO MIOJIHOTO BOCNDHSITHS CONEDXKaHHS KapThl 10 BCel
IIOIaIH Ha 3HAYMTEJBHOM DacCTOSHHH OT Hee, Paccrosinue xe sasucur
OT ayIHTODHH, rie 6yaeT HOMOJb30BATHCS KapTa. 9T0 MOXKeT GhiTh, HarpH-
Mep, HeGOoJIbIUION KPacCHBIA YroqoK Him Gonbinol JIeKUHOHHBIE  3au, Has
VA0OGCTBA 110/1b30BaAHUS KapThl NO/KHBI HMETh HeGOJIBUIOE YHCIO MUCTOR HJTH
OBITh OHOMHCTHBIMH.

st TpONaraHuCTCKO-arHTallHOHHEIX KapT HCTIOJIB3YIOTCSl caMble pa3-
HOOGpasnble MacutaGel. [lesenne smHx KapT 1o Mmacwra6y WHaxomgurcs
B TECHOH CBSI3H C TeppHTOPHANBbHEIM 0XBaToM. Meskue MmacmTa6mn npHMe-
HAIOTCA 1St MHDOBBIX KapT; AAs Kapr, 0TOGP aXKaIOMHX TPYIIbI rocynapcrs
WU OTICNbHBIE TOCY1APCTBA, MOTYT TaKKe BEIGHDATHLCST MeJIKHE MacIuTaGh.
st mokasa oTaenbHBIX HeGObIIIX TOCYAapCTB, IJISi OTIXENbHBIX anAMUHH-
CTPATHBHBIX €IMHHL, BHYTPH IOCYIapcTB (B CCCP—pecny6anky, obsiacry,
Kpast) caykaT cpemHeMacuTaGHLe KapTel. M, HakoHel, KpymHOMacIITaG b6
KapThl MOTYT CO31aBaThCHA /sl H306DakeHHs HeGOJILIWHX PafioHOB, S OT-
ACJLHBIX TOPOJOB H Ap.

Ipoeknun cnenyer BBIGHDATL C yyerom TPeGOBaHHUil, MpeabABATeMbIxX
K KapraM, NpeiHasHAYeHHbIM /s UHDOKOro Kpyra unrareneit. das mpona-
TaHQHCTCKO-arUTAIHOHHBIX KapT TepBOCTeNeHHoe 3HauYeHHe UMeeT BLIPA3H-
TEILHOCTE M HAMVIAHOCTb H306paKeHHs], a Takue BO3MOXKHOCTb IPOBEIEHUs
O HHM COTIOCTABJIEHHS] H HEKOTOPHIX H3MEpeHHH (HanpuMmep, miowaneii u
paccrosinuit). B nocaemnem Clyuae cleayer BHIGUpaTh TPOEKIHH, BO3SMOMKHO
MEHbLIe HCKaXalolUlHe TVIOMANM H IIHHH. Bodbiioe 3HAYeHHe TIPH 3TOM
NpHOGpeTaeT KOMMOHOBKA, TaK Kak B SaBUCHMOCTH OT TEMaTHKH KapThl
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HOSIBASICTCS HeOBXOAMMOCTb 110Ka3aTh Hanbojee 11e1ec000pa3Ho Ty MK
HILYIO TPYMIY CTPal, CTPavy HIH ce 4acTb.

Kaprul, 0XBATLIBAIOLLKE OUCHbH GOJALIIRG HacTH 3CMIOI  [TOBCPNHOCTH
(FPYIiibl MATCPHKOB H OKCanoB, nojylapusd, Mup B ILCJIOM ), BLIZHIBAIOT
OCOOLIC TPY,UIOCTH HPH BHBOPEe NPOCKUMH H KOMIOHOBRH € YUCTOM MX Had-
atennst 1ocodepasanust, Tax, nanpumep:

a) 11a KapTax, 0ToOpaKaOULHY IMICPHATHCTHUCCKUIT PA3Ied 1 nepeies
\iipa, HCOOXOIMO TTOJHOE M XOTsE ObL TPHOIHIKEHHOE COXPaTiCiie [IPOHoL-
L0 AdLIBY anToniatell. Kpodie Toro, 11a HHX He 10410 GuiTh HOLTOpsiK:-
B XCST VUACTROB;

0) Ha KapTax, 0To0parKajoULMX CBSI3H MEAKILY HapoiaMH, KOMMVTUK:-
WO W T, L, PHNOUITCS UACTHYIG  BBOAMTL  JOBTOPSIOUUCSST  yHaCTRIEG i
STHX KapraX HeoGXOIHMO Heabloe H300pazkKeHHe He TOJALKO MATCPHKOB, 1O
Il OKCAHOB JUISI TOI'O, UTOGLI SICHO H HAarJISAHO NPEeICTAaBUTh MODCKHE H BO3-
1oneie nyTH. JLoarota cpe/iHero MepuiHana Ha Pas/MYHBIX KapTax BLIGH-
pacTes pasHoil B 3aBHCHMOCTH OT TOTO, 'KaKue UMEHHO NyTH (MMHHE KOMMY-
IMKATMIT) 2KeJaTe/ibHO 1PeACTaBUTh HesIbHO.

B LIHUUTARK aJsi NOJMTHUECKOH KapThl MUpa GBUIM pazpaboTanbl
ncepponuannapuueckas npoexuust WHAMITAuK (T. A. I'nusbypr) u mos-
xonuueckas npoekuust IIHUUTAuK (I, A. Tuus6ypr). B sTiX mpoekuusx
1 KOMIOHOBKA sana B coorercTsiu co anauennem CCCP B mupe. Ilokasana
¢BA3b HAlero rocyaapcTBa (KOMMYyHHKalHMu) Ha MaTepuKax u ycpes oxearinl
¢ rOCy/lapCcTBAMH B 3al1aIHOM U BOCTOUHOM MOJYIIAPHH. Ha xkapre coxpaneHo
NpUBLIYHOE JIs uMTaTesell pacroJioxKeHne MaTEePHKOB; TEPEKPLIBAIOILAEC:
VUACTKH JA@Hbl ¢ TeM, 4ToObl 110Ka3aTh LEJbHO Tuxuii ¥ ATJaHTHUYECKHN
ORCAHBL;

B) B HEKOTOPBIX Cllydasix B COOTBETCTBHH C TeMATHKOH KeJIATEJIbHO
IPCICTABATL H30GpakeHue BCeil 3eMHOI TIOBEPXHOCTH  HJH GoJblIuX  ee
jacTell ¢ coxpaHenneM 1apooOpPasHOCTH (chepuunocTH), TOrma KapTh
OMKHBL BKJAIOUATH T0ASpHbIe paioHbl. TIpuMepoM TakoH KapThl —CJAYAHT
«CCCP na xapTe Mupa» u3 atjaca 1Js 7-ro 1 8-ro K/1accoB cpeaHel KoL,
n3nansoro B 1954 r. OHa oXBaThiBaeT 0 TPeX uerBepTeli 3eMHOH MOBEpX-
HOCTH H MMECT OUCHb YIAUHYIO KOMNOHOBKY. TaK Kak HeHTPaabHOfl TOUKOH
piiGpana Mocksa, 1o Teppuropust CCCP pasmeuicna B cpeiHeil yacTH Kap-
Tl 0 HeTpVo yetauosuth cs3b Coserckoro Cowsa ¢ 3apyGeKHbIMH cTpa-
HAMH H ONPeICAHTb Y 1aJdeHHocTh 0T MOCKBBL TeX MM HHLIX IVIKTOB.

TpeGopatusM HAVISHOCTH U BBITYKIOCTH uzobparkeuuss Ha MeIKO-
vacuITaGHbIX KapTax y/AOBJAETBOPAIOT HEKOTOPLIEe BHALI A3MMYTaAbLULIX i1poO-
CkUEiL DoJbIIoe PACHPOCTPARCHIE MOAYHHAa GPTOTDAGHUCCRAsT IPOCKIHI
KOTOpash MOZKET OXBaTHTL Ile/0e Toaymapne (oxHaxo B KpailHux mepudpepy-
JOCKMX YACTHX KapThl IVIOLWLAJK M OUePTAHHS MATCPHKOB M OKCalob B aT10f
HPOCKIHI MCKAKAKTCS 10 HEY3HABACMOCTH).

B 1944-—1945 rr. 8 LHUHWTAuK 6pid  mpedsioKeHbl  Apyrae BHIs
J3HMYTaJbHBIX TPOEKIH, A0TyCcKaollne YBeINUEHHE PasMepon 1o Kapr::
340 1Ipe1e1Bl MOYINaPHA, TIPH COXPAHEHUH BIeUaTJIeHHs BLIYJIOCTH. Mceene-
JLOBAaHUs, TpoBeJeHHbIE B LHIHUMTAnK, nokasanu Takwxe, 4To 119 KapT
vacTell 3¢MHOI NOBEPXHOCTH MeHblie NOJYLI&pHs MO1XOAHT He oprorpadn
yeckas, a JApYrHe MepeleKTHBHble MPOEeKIMH, KOTOpbhie MO3BONMIOT HOdYTaTi.
GoJiee Bhpa3uTebHbIe H300PAKEHUST H ¢ MEHBUIAMH HCKAXKEHUSIMH.

Iast yeustenns 3¢pdexTa BbITyKIOCTH HCMOJb3YIOT sl AOTOMHUTEABHLIX
npHeMoB. PasHOCTOPOHHE NPHUMEHSIETCH pPaKypce: NPHAAIOT Kapra bopmu
KPYrOB M OBaJIOB; CIYLLAIOT CETKH; HUCNOMB3YIOT TaKiKe XY10KECTBEHHO-TPa-
(rueckde npueMbl (uBeTHOH (oOH, OTTEHKH, G6JMKH, OTMBIBKY H JAp.). ITH
TONOTHITCARHBIC TPHeMbl OYeHb BaXKHBI Ha KapTax, OXBAaTbIBAKOUMX HacTh
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3eMHOH NOBEPXHOCTH, 3HAUHTENBHO MEHBIIHE noJylapusi, Ha KOTOPhIX
OCOGCHHO TPYAHO NOGHTBCS KedaeMoro sddexra CPEepHYHOCTH OQHUM JHUIL
PHCYHKOM CETH MEDHIMAHOB H NapaJiesei.

HMuorpa BaxHO mpHaaTh H306paxeHHio CBOHCTBA NepCneKTHBHOCTH
C NokazoM Gojiee KPYIHBIM IUIAHOM YYacTKOB, Ha KOTODBIX MPOHCXOMTUJM
cobbiTHS, ¥ GoJlee MeJKO—Ha 3ajHeM maaHe., Taxoro pola OCHOBH paspa-
Goransl B. J[. Tanuem *.

Ha xaprax, usofpaxaioumx Bscio repputopuro CCCP, kax o6bluno
HCMOJL3YIOT ~ NpPAMBIE  KOHHUECKHE — PaBHONPOMEXKYTOUHBIC  NPOEKLHH
B. B. Kaspaiickoro u ®. H. Kpacosckoro.

B pste ciiyuaes BaxHO, uTOGH B COCTAB H306paxaeMoii 061acTH BOMmEN
BECH WM GoJIbliast 4acTh NOJSPHOTO pafioHa. B HeKOTOpbix cayyasix  aas
KapT, NpeAHasHAYCHHBIX /A JEMOHCTPAUMH B ‘GOJIBLIMX AyJAHTOPHAX, HEOH-
XOAHMO mapaJjient H306paxarh NOJOTHMH KPUBBLIMH. [l 5TOrO Iles1eco06-
PAasHO  TIPHMEHSAIL  KOCYI0  NEePCHeKTUBHO-UHAMHIPHUECKYID  MPOEKIHIO
M. 1. ConoBeeBa uau BHIOH3MEHEHHYIO [OJHKOHHUYECKYI0 MPOEKIHIO
HHHHWHWT AuK. '

st Kapr, oXBaTBIBAIOWIKX IIPOCTPAHCTBA TAKOTO pasmepa, Kak Mare-
pukH # MeHbie (kpome CCCP B 1enoM), HCKaKeHHs Beex BHIOB B OOLIYHO
HCMOJIb3YEMBIX NPOEKUHUAX OCTAIOTCS 3PUTENBHO He3aMETHBIMH HJH XOTS Gbl
Hepe3ko 3aMeTHBIMHU. [loaTomy B GosbluMHCTBE C/IyyaeB MOMKHO HenocpencT-
BEHHO HCIOJIB30BATH OCHOBBI CYUIECTBYIOLWMX O6llereorpaduueckux Kapr.

Conep)l(a}me H OqJOPMJIeHHC nponNaraHAHCTCKO-aruTa iHOHHbIX Kaprt

Conepxanue Kaxuoii reorpaduueckoii kaprol olnpejgessieTcs: ee cre-
UHaJIM3alHeld, Ha3HaueHHeM, reorpadHUecKUMH OCO6eHHOCTSMH Kaprorpa-
¢upyemoil Teppuropun u maciraGom. s HPONaraHJHCTCKO- aI'HT ALIHOHH bIX
KapTt Bce 3TH QakTopsl Baxkubl. OfHaKO HaHGOJbILEe 3HAUCHHE npuobperaer
ce HasHayenHe. Cojlepxanne KapThl U HATPY3Ka €€ LOJIKHEI CTPOTO COOTBET-
CTBOBATh Ha3HaueHHIo. Ha 3Tux kaprax oro6pakaiorcs camble BaKHbie
COGLITHS, SIBEHHS HJH OOBEKTH ¥ IPH ITOM oTo6Gparkenye obliereorpadu-
HECKHX 3/IEMEHTOB J0/KHO TCCHO YBSI3BIBATLCS € OCOGEHHOCTSIMH 0TOGpA-
AAEMBIX «ClleLHaNbHBIX» [IOKa3aTeJell H YCTaHABJAHBATb CBA3b HX C OGLIMMH
NPHPOLHBLIMH  yCJIOBHSIMH  KapTorpadupyemoit rtepputopun. Copepxanue
NPOMAraHAMCTCKO-arHTAMOHHBIX KapT HEepa3phIBHO CBSI3aHO € HX OdopMie-
nueM. ITosToMy oT60p CcomepKaHHS AOMKEH TECHO COYETATHCS BLIGOPOM
TAKOro crnocoGa H306paxeHHs, KOTOPHIH O6eCMeynT BbIPA3UTEAbHOCTD H Ha-
TJISIIHOCTL H300paXKeHHusT KapThl.

Polb opopmienns npH Co3TaHUM TPONATAHIMCTCKO-AMHTALMOHHD X
KapT upesBbluafHO BeJMKa. YONeX STHX KapT BO MHOMOM B3aBHCHT OT TOTO,
HACKOJIBKO Y1aYHO U JOXONUUBO paspellleHo obopmiaenHe. Brigesenue raap-
HLIX STEMCHTOB HAa KapTe BO3MOMHO: LBETOM, PHCYHKOM H Da3MepoM yCJIOB-
HBIX 3HaKoB. [Ipn Mcno/b30BaHMM 1BETA yuHTHIBaeTCH KOHTPaCTHOCTL (hoHa
M OCTa/IbHOM KapTorpaHyeckoll cuTyauuu. PHCYHKH 51€MEHTOB HIM 06BCK-
TOB J14I0TCA Ha KapTe yKpynHeHHbIMH. Ha MHorux mponarasaucrcko-arura-
LLHOHHBIX KapTax, MOCBSILEHHBIX Pa3BHTHIO HAPOIHOTO XO3SHCTBA, MpHMe-
HAIOTCS 3HAUKH-DUCYHKH, B M3BECTHOH Mepe accoumupymoliecs ¢ ortoGpa-
KaeMbIMH o6bekraMd. Koraa Takumx sHaukos MHOro M oHU cjia6o pasauua-
I0TCs 110 UBETY, TO 4YATaTe/]b GBICTPO YTOMJSETCSI OT HAMpPSKEHUS, TaK Kak
€My NDHXOAMTCH NepXaTb B YMe JieTeH1y, COCTOSIIYIO H3 GOJBbIIOrOo YHC/1a

* B. . Tawuu. IIpuMeHeHue nepcrieKTHBHBIX TNPORKIHA NSl METKOMACIITAGHBIX KapT.
C6opiuk crateit no xaprorpaduu. Bem. 4. M., Teonesusgar, 1953.
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YC/IOBHBLIX 3HAaKOB. YuTaTeqb He MOXKeT HNPH B3rasjie Ha KapTy COCTABHThb
SCHOE TpeICcTaBJeHHe O TOM, KaK pa3MellleHbl 3HAYKH 110 'BCeH IMJIOLIAIH
KapThl U OIEHHTh KOJHUYECTBEHHOE COOTHOIIEHHEe 3HAUKOB. B 3HauHTeJabHOH
Mepe HCHpAaBJsieT MOJOXKeHHe CHAas PasiMiMMOCTh 3HAUKOB I10 LBETY {1pU
He OUeHDb JIMHHOH JereHze. IIpH HCIOIb30BAHUM PUCYHKOB MK KaKHX-JHOO
NJlaKaTHLIX M300paKeHUH OUeHb BAaXKHO KaK KauecTBO PHCYHKa, TaK H IOA-
60p Kpacox. XyNOKHUKH-KapTOrpadel, Henoab3ys 6orateiuine B03MOKHOCTH
IUBCTA M PHCYHKA, MOTYT YA4YHO pellaTh BONPOC O BBIAGJIEHHH TIJIABHOTO;
rpaduyecKue BO3MOXKHOCTH N03BOJISIOT 1aTh PHCYHOK yOeauTe bHbIM, J0X01-
UHBLIM, 3a0CTpeHHbIM. Hachlias okpacky riaBHBIX 3J€MeHTOB KapThl H CO3-
J1aBast KOHTDACT MeXAy (POHOM M ITHMH 3JeMEHTaMH, XYAOKHHUKH-KapTo-
rpa)pl 3acTaBASIOT HX «3ByuaTb» B IIOJNHYIO cuay. Jlo cMx nop jga’neko He
BeCIA  VIauyHo  peuiajoch oQopMiAeHMe APONATaHIMCTCKO-arHTAlHOHHbIX
kapT. [Ipumepom Moxer ciayxuth kapra «I'paxianckas Boiina B CCCP
B 19181922 roxax». ®ox KapThl CBETN0-PO30BbIH, CTPeabl (HalpaBaeuus
VAApoB) jlaHbl KPACHOH KPacKoH JIHILB B CaMOM OCTpPHE, a B CTOPOHY LIHPO-
KOro KOHILA OIlM CXOASITCST Ha HeT. DTa cTedHas Kapra c/aabo dYHTaercs.
[IBeTHbic (KpacHble H CHHHME) KapTHHHLIE M300pazKeHHsl He yJaAydllaloT H He
ofiseryaot Bocnpusitus CoObTHiE B IeaoM. A ¢urypo, u3obpakarouihe
KOHTPPECBOMIOIMOHHBIE CHJIBL, BOOOLIe M31aidu Hepasanunmel. Henocratouno
aproc 1 sicioe oopMaeHne 3TOH KapTol cHmkaeT ce anavenne. To XKe B 3Ha-
UHTELHOI Mepe oTHocHTest M K Kapre «Beankas OredecTBenHasi BOHHA
Coserckoro Cowsa», uatannoil ['YIK. [las xapTsl BoeHHBIX onepauui cjie-
T0B&J0 Jyullle HCII0Ab30BaTh I{BETHOH KOHTpPAacT—(OH IdaTh axpoMaTHue-
CKIIM MJH OJAM3KHM K HEMY IBETOM, a CTpeJibl 1aTh, HA000OPOT, OYEHb YHCTLIM
kpacubiy 1BetoM. Hapacranue HacBILEHHOCTH K OCTPHIO CTPEJIKH Ha TAaKOM
cepom (Mad mouTH cepoM) (done penaeT opopmaeHUe JHHAMHYHLIM H KHBBIM.
Kapra HeBOJIBHO TIDMKOBBIBAET 3PHUTeJsl, U OH 32 KOPOTKHH TNPOMEXKYTOK
BPEeMEHH 110CTHTaeT CYLIHOCTb H300paKeHHsI.

3acayKuBaeT BHHMaHUs JieTeHAa IIPONATraHIHCTCKO-aruTalMoOHHbIX
wapt. Ecau /lereHia Ha Kapre TDPUBOJMTCH, TO B Hell JO/XKHO COLEpPKATHCS
HeBoJbLIOe UHCJI0 YETKO PA3JHUMMBIX U 1O DUCYHKY, M 1O LBETY YCJOBHBIX
3nakoB. IIpu (onoBOH packpacke (Crnoco6 KapTorpaMMel, uBeTHoro (ona)
BLIGHPAIOT XOPOLIO PA3IHUNMYIO KPACKY MJIH SICHO PA3JHYMMbie TOHA OJTHOTO
M TOTO Ke LBeTa. [IpH HeCJOXKHOH 110 cofepXKaHHio KapTe, OPOpMIEHHOH
YCJOBHBIMH 3HAKaMH, CXOZHBIMU C BHAOM 0TOOpakaeMblX OGbEKTOB, MOKHO
JereHay He mpuBoauTh. OqHako pazpaboTKe yCJOBHBIX 3HAKOB cjelyeT yie-
JA9Tb OUeHb GOJbLIOe BHUMAaHHe; OHU JOJIKHBl OLITh HATJSIHBLIMH, XOXOIYH+
BLIMH M 110 BO3MOXKHOCTH T0106HBIMY 0003HayaeMbIM 00 eKTaM, 10CTaTOYHO
KPVITHBIMH 110 pa3Mepy; 0603HaUueHHs] PA3JIHUHBIX 00BEKTOB AOJAKHBl PE3KO
pasanuarkcst. CaMble BakHble 00BeKThl (I0KazaTeau) cjaeayer /JaBarh Hau-
f0.1ee BLIPA3HTENbHBIM PHCYHKOM YCJIOBHOTO 3HaKa.

BOﬂpOCbl refepaju3auuu

OG6uue npuHiMIbl Kaprorpauueckoil reHepasn3alud MOJHOCTBIO CO-
XPAHSIOT CBOK CHIY U NPU CO3AaHMH NMPONAraHIuCTCKO-aruTalHOHHBIX KapT.
Mast vux, ogHako, Haubojee BaXKHOH CTOPOHOH Kaprorpaduueckoii resepa-
JAM3AUHAK SIBASeTcs 0TGOP 3JeMEHTOB COep:KaHusl KapTel 1 oT6op 06BheKToB
N0 KaXKIOMY 3JEMEHTY coaepkanus B oraennHoctd. Ilpu stom HeoGxomnmo
npit 0T60PC HCXOAMTh M3 B3aUMHOM cBsi3u sneMentoB. OT60p u 00oGlleHHe
obiercorpaduueckKux 31eMEHTOB IOJMKHBI CTPOTO COOTBETCTBOBATH OTOOPY
1 110APOGHOCTH 0TOOPaXkKEHUs! «ClieLHalbHEIX> NoKa3aTeseidl. Bonpocsl 0160-
pa colepyKaHus CTelHaNbHbIX 3JEMEHTOB DPeNaKTop /0JIKeH COTJIacoBRIBATH
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CO CHelHaNMCTaMU B TOH HJH MHOH ob6macti. OKOHUaTeNbHOe pelieHHE BO-
'POCHL reHepanH3alli S/MeMeHTOB COAepKaHnd KapThl HaXOAAT NPH paspa-
GOTKe aBTOpCKOro OpHruHana. ABTOPCKHI ODHTHHaJ jaer MHpencTaBJcHUE
06 o6lLeil Harpy3Ke KapThl, 0 XapaKTepe H306paKeHHsd JeMEHTOB ee coaep-
KaHus, 06 or60pe M 0600IEeHHH HX Ha KapTe. IIpH sTOM ofnpenenseTcs CooT-
BETCTBHE KapThl OCHOBHOMY TPeGOBaHHIO K HeH-—TI0Ka3aTh BLIPA3HTEJbHO H

HAalVIHO HAa KapTe TOJNbKO CYIIECTBEHHO BaXKHOe, He JONyCKas ee mepe-
IPY3KH.

Kaprorpaduueckne u apyrue MaTepuaabl M HX HCMOJNb3OBAHHE

s cocTaBieHust mponaranaMCcTCKO-arHTalMOHHbIX KapT MoOryT IpH-
BJeKaThCs ofulereorpaduueckue U CrelHalbHble KapThi PA3HbIX MacliTa6oB
M DA3JIHYHBLIX JIET H3NAHUA; AeKYPHBIE KADTH H IeXKYpPHble MaTepHaJbl Mo
4IMHHHCTPATHBHOMY AEJEHHIO, MYTSM COOOLIEHHS, HaceJeHHHIM MYHKTaM H
APYTHM SJIeMEHTaM CONEPIKAHHUS; JeXKYPHBIE CIIPaBOYHMKH a8 IMHHUCTPaTHBHO-
TePPUTOPHAIBHOTO  eJICHMS, CIPABOUHHKH JKeNT€3HOZODOXKHBIX H BOJHBIX
nyTed COOGLIEHHS; CTATHCTHUECKHE NAHHBIE, CIHUCKH NIePElHCH HaCeaeHHus,
O(HIHANbHbIE CNPABOYHBIE HOKYMEHTHl, HCTOpHUECKast JOKYMEeHTalHus; JUTe-
paTypHbIE HCTOYHMKH; WIIOCTPATHBHBIE M JpyrHe MaTepuassl. Ilpu cosna-
HUHM STHX KapT MOTYT NIPHBJIEKATHCA MHOTOYHC/IEHHBIE DYKOIHCHble KapThl H3
My3€€B, BbICTABOK H [p.; CXeMaTHYeCKHe KapThl H3 aJb00OMOB HATJISAHBIX
OoCOGHH; CXeMBI K3 TageT H XKYPHaJIOB; IJIaKaTel. TakKHM o6pasoM, TpH pas-
pa6oTKe 3THX KapT CJEAYET MCNOJb30BATH CaMble pasnoofpasHble MarTe-
pHaJbl.

TexHosorus COCTaBJIEHHA H NMOJATOTOBKH KapTbl K H3aHHIO

B npouecce penaknHOHHO-NOArOTOBUTENLHBIX PaGOT pexakTop IOTOBHUT
ABTOPCKHH MakeT (OPHTHHAJ), POJb KOTODOTO B CO3ZAHMM KapThl OUeHb
BesMKa. ABTOPCKHHl MaKeT BOCNIPOM3BOLHT BHI Oyayweill xaptel. Ha Hem
0TO6paxkaloT ¢ HeoOXOLUMBIM OTGOPOM M 060GLIEHHEM BCe 3JeMEeHTb conep-
AAHHS KapThl, IBeTa IITPUXOBLIX 3JIEMEHTOB H (PoHOBBIe Kpacku. Twiarennb-
Has orpaGoTka aBTOPCKOTro MakKeTa 00ecleyuBaeT co3gaHHe XOPOoLIei KapThl.
[TostoMy B pAne ciydaeB HeOGXOHMMO TOTOBHTH HECKOJHKO BapHaHTOB
Maketa. ABTOPCKH# Maker (ODMIHHAJ) TOTOBAT Ha CHHEM oTTHCKe—(OTO-
KOMHH, MOTYy4eHHO!H C OCHOBHOrO KapTorpaduueckoro marepuasna B MacluTa-
6e H3naHHS KapThl, AM6O HAa CHHEM OTTHCKE-—C o6uiereonpadHyueckoil KapThl,
6/113K0# Mo MacuTaby M TepPUTOPHAJIBLHOMY OXBATY K COCTABJSEMOL Kapre.
OGuiereorpaduueckue seMeHThl NOAHAMAIOT 110 CHHEMY OTTHCKY, a 3JeMeH-
Thbl «CTIeLHAJIBHOM» HArpysKH, €ClM MX TaKkKe NMEPEHOCST ¢ KapThl, HAHOCAT
NpH NMOMOLIH TIPOEKTOPA MJIM NePEepUCOBLIBAIOT MO KjaeTKaM. Yallle clemnadhb-
Hble M0Ka3aTeau GepyT M0 CTATHCTHYECKHM NAHHBIM, JIMTEPATYPHBIM HCTOU-
HuKaMm 6o no KakuM-HHGYIb ApyruM Marepuanam. Ilostomy ot6op «crme-
LHAJBHBIX» 3JIEMEHTOB, HX Da3MellleHHe Ha Kapre M oTGop 0O6BLEKTOB MO
KaXJ10My 3JeMeHTy TpeGyer Gonbliofi paGOTBl M TIATENBLHOH MPOBEpKH.
ABTOpCKHI MakeT O6BIYHO PELEH3UPYIOT CNeUHaNHCTHl TOH HJIM HHOH obJa-
ctd. MHoraa mocsie pelieHaupoBaHusi MakeT fefaercsl 3aHOBO (Ha NIPOU3BOT-
CTBE BTOPOH BapHaHT HA3LIBAIOT ABTOPCKHM OPHIHHAIOM, TOTAA KaK mep-
BLi—aBTOPCKHM MAaKeToM).

CocraBuTeNbCKUlT OPUTHHAJ TOTOBAT B Maclitabe u31anus KapTel Han
¢ ymenblienresm 8 11/;—2 pasa no Metonv I. H. Bamwsasunoii wa cuiis
OTTHCKAX, NOJNy4E€HHBIX C OCHOBHOTO MaTepuana cocrazieHust boTorpaduiic
cxuM nyteM. CHHHe OTTHCKH MOHTHPYIOT Ha KECTKYI0 OCHOBY IIO NpeiBapid-
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reIbHO HAUECCHHON Ha Hee KapTorpaMueckoi ceTH MCPHIMAHOB M napal-
Jedieil I BHYTPEHHHM paMkam KapTbl. B psajge c/iydaeB MOXKHO TOTOBHTb
clillhe OTTHCKH €pa3y Ha KecTkoil ocHoBe. Ha coctaBuTeqbCKOM OpHTHHAJNE
noAHUMaT obulereorpaduueckue 3JeMeHTHl 110 CHHHM OTTHCKaM, a JJd
HAHCCEeHHS 3KOHOMHUECKHX OODBEKTOB HJH HCTOPHYECKHX COOBITHH, HJIH
Kakux-1MG0 HHBIX TOKasatesell TOJb3YIOTCS TPOEKTOPOM; «CIelHa IbHbIe
NOKa3aTeAd NICPEHOCAT ¢ aBTOPCKOTO OpUTMHajsa (Mioria <o ClielHajbHbIX
KapT). B HEKOTOPHIX CAydyasax MOMKET MpUMeHATBCs MePePUCOBKA MO KIeTKaM
(CCAH CHABHO OTJAMYAIOTCS MPOEKUHH KapTorpaHueckux MarepuasnoB K
COCTaBJASIEMON KapThl HJIH, eCJH TepepucOBKa [OJIXKHA BECTHCH C CHJBHBIM
VBCJHUEHHEM HJIM CHJIBHBIM YMEHbLICHHEeM).

V3parensckue opuruHagbl rorosarcs B MaclurtabGe usganus. Ha xecr-
KOii OCHOBE I10/1y4aioT CHHKME OTTHCKH—(QOTOKOIIHH ¢ COCTaBUTEIBCKOTO
OpUrHHAJa—H Ha HUX BHIYEPUMBAIOTCH BCe 3JEMEHTbl H BCe 3apaMovHoe
odopmaenye. ManaTeJqbcKHX OPHIMHAJIOB TOTOBHTCA JBa MJAX TP (IpH
HeGousbLIol Harpy3ke—oauH). LITpuxoBoil u31aTeNbCKHH OpuUTHHAM («OpH-
FHHAJ KOHTVPa») MOMKET COUETAThCS CO ClelHaNbHOl Harpysxon (uBeTtHO#);
Ha HeM, HanpuMmep, TOKa3bIBAIOTCA: THApOrpadusi, NMYHCOHbI HaceJeHHBIX
MYHKTOB, MyTH COOOLULeHHs, NOANHCH THAPOrpaduH, BCce LBETHBIE IONMHCH
«CHeNHadbHO» HATPY3KH, 3JeMEeHTHl «ClelHaabHOH» Harpy3ku 1 ap. Bropoit
OpPHTHHAJA—IPU(PTOBOH H3AATEJIbCKHE OpPUIMHAI-—MOXET COYeTaThCsd CO
creyHaJbpHON HATPY3KOH, KoTopas medaTaeTcsl UEPHLIM IBETOM INpH H3Aa-
HHH. TpeTHH—OpUrHHAN OTMBIBKH pesbeda. ITOT OPUIHHAJ CO31aeTcs, KO-
HCUHO, B TOM cJyuae, ecjli Ha KapTe NOKa3biBaeTcsl pefbed OTMBIBKOH.

C 3aKOHUGHHBLIX HM31aTeJbCKHX OPUIHHAJOB TOTOBAT COBMEUIEHHYIO
LITPUXOBYIO mpo6y KapTol. 1o Heil mpoBepsitoT COBMELICHHE OIHHMX 3JIEMEH-
TOB ¢ APVCHMI §f cOBMelllende ITPUXOBBIX 3JMeMeHTOB co mpudramu. Ecau
UHeaA0 KPACOK MITPUXOBBIX 3JEMEHTOB JaHO 110 YHCAy M3AaTelbCKHX OpPHIH-
HaA0B, TO COBMCLLCHIBIH OTTHCK MOZKLO JleuataTh B jBerax uslanus., Ha
COBMEUIEHHOM OTTHCKC WITPUXOBOMH 1pcOLi, H3TOTOBJACHHOM Ha BarMane WIH
noJayBaTMAane, XVIOKHHK-KapTorpaf BhruCpuuBaerT IUITPUXOBLIC 3JIEMEHTH
B IBCTAX H3dalHs ¥ jleqaaer HOROBYIO packpacky. KpacouHwlfi opHrHHAJ
A4ACT MOJAHOC HPCACTABJAEHUWE O KapTe. Ti03TOMY Ila HeM Ba)Io BOCHPOHU3EE-
CTH TOULO [(5CTA WTPHXOBLIX SA€MEHTOB B CoucTaHuu ¢ (pONGBOH pacKkpacKoi.
Eean npeanogaraercs CO31aHHC HCCKOABKMX OMM3KUX 1O TeMdTHKe Kapr
O:LHOT0 H TOro :ke Macwraba, To Jvulle Ha WTPUXOBOM OPUrHHAJAC AaTb
T0ALKO ofulcreorpa@uyeckue 3JeMeHT, 4 BCIO <CHCIHANBHYIO»  Harpysky
nepeneetn Ha opuruuan wipudra. Torga WITPUXOBOH opurnnan  yao0HO
HCMOJB30BATL IS COCTABJCHHA BeeX JAPYIHX Kaprt.

ES

*®

B 1aunnoii craTtee cjenada lcpBasi noibiTka paspaborarb  OCHOBHBI@
BONPOCHl COCTABJAEHHSI U 0ODOPMJICHHST CTEHHMX NPOlarauAuCTCKO-aruTannoH-
Huix kapr. JlanabHeiinime Hecsie10BaHHS B 3TOM HanpaBjieHHu Oy1yT BO3MOXK-
ULl IO Mepe HaKOoMJIeHUs TTPOU3BOACTBEHHOTO OMNbITA.
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CBOPHHMK CTATEM [10 KAPTOTPA®UU
[JIABHOT'O VYIPABJIEHHS TEOJE3WM U KAPTOTIPA®HU

MBIl CCCP
Boinyex 10 1958 r.

Kang. Texu. Hayk 5. A. Bosoinckuil

O MACLUTABE PAHOHHOH CEJIbCKOXO3S1MCTBEHHOW KAPTbI

B nacrosimiee Bpemst Ha Teppuropun PCOCP passepuyro xaprorpadu-
poBaHHe CeNbCKOXO3SIICTBEHHBIX TEPPHTODHE, [I03TOMY CBOEBPeMeHHa
pa3paGoTKa THMOBBIX MacIUTaG0B PaHOHHBIX CENBCKOXO3SHCTBEHHBIX KapT.

HecMoTps Ha akryanbHOCTB, 3Ta 3afadya 10 CHX NOpP He paspelieHa
B CMelHaNbHOH JIHTepaType.

Cenbckoxo3sificTBeHHOe KaprorpadHpoBaHHe aIMHHHCTPATHBHBIX paiio-
HOB NPOBOAUTCS IO MaTepHaJaM 3eMJIEYCTPOHCTBA H JPYTHX XO3SIHCTBEHHBIX
cbeMoK. 'eoeanueckoll OCHOBOM HOJI)KHA CJIYXKHUTh OIIOPHAS CETb, MOCTPOEH-
Has Ha TEPPHUTOPHH palioHa MO aHAJHTHYECKUM JAHHBIM 3eMJIEYCTPOHTEJE-

HbIX 'CBEMOK H ONHpaloUliasCa Ha NYHKTH I"OC}'l[ap'CT(BEHHOIjI reoge3nyeckon
CEeTH. :

Koopausatel MyHKTOB paHOHHOH ONMOPHOH CETH IOJNMKHBI BbiYHCJAATHCSH
B CHCTEME TOCyJapCTBEHHOH reoje3uvyeckoidl ceTH, NOBEPXHOCIbIO OTHOCHMO-
CTH KOTOPOH CAYXKHUT KOH(POPMHAS IONepeyHO-UUJHHAPHUECKas] NPOEKIHUs
["aycca.

B nonepeuno-nuavHApHYécKoi npoexuuu aycca coxpansiercs nogofue
#300paxaeMbiX KOHTYPOB H He3aBHCHMOCTb Maciitaba JIMHUH OT HX Hampas-
JerHil B 6eCKOHeuHo Maviol 06/acTh KapThl, NpHAeralomel Kk H3o6paxaemoil
TOUKe.

B KoHeuHOH 06/1aCTH PacnpOCTPaHEHHs KOHTYypa nmojao6ue He cOXpaHseT-
¢Sl M HamnpaBJeHUA JHHUHA HCKaxaloTcs. B rxondopMHOH nonepeuHo-IHIHH-
Apuucckoit npoekuuyn I'aycca uckaXeHnus HanpaBJeHHH JHHUH MaJbl, 03TO-

. My mpH CeJIbCKOXO34CTBEHHOM KapTorpa®upoOBaHUM OHU MOTYT He YUHTLI-
% BaThes Ge3 yuiepba AJs TOUHOCTH KaPTOMETPHYECKHX pPacuyeTos.
i} HMekaxenust IJMHB M306paxaeMol JIMHHH, 3aBHCALIME OT TIOJ0MKEHHS
“ ee TOUEK OTHOCHTEJNBHO Ocell NMpoeKIuH, 6ojee OLLyTHTEJbHBl U ONpPEeAe/IsIoT-
Csl PacCTOAHHAMH TeKyllleH TOUKH OT OcH abclHcc—OCeBOTO MepHaudaHa 6°
30HBl. DTH HCKaXeHHs Ha Kpaw 30HB (mpH ¢=>50°) MOCTHraloT BEJIHUYHMHLI
nopsiaka 1:2000 gauHbl JUHHM H JOJIKHB YUUTHIBATBCS TIPH CEIbCKO-
XO035IHCTBEHHOM KapTorpa(upoBaHHH paHOHOB.

Macumta6 KapThl—OZHA M3 OCHOBHBIX XaDaKTePHCTHK, ONpeaessIolIMX
ee noJsesHocThb. Ilpu ycranoBsennn MacimitaGa ciaeiyeT YYUTHIBAThH: a) 1ee-
BOe Ha3HAUYeHHEe KapThl U NMOJHOTY ee COfepxkKaHufA; 6) TOUYHOCTb MCXOJHBIX
MaTepHaJo0B; B) BEJHUHHBI IVIOILAZeH M XapaKTep KoHdurypanui Kaprorpa-
(bupyeMblX pallOHOB U 3€MJIETIONb30BAHUH, B HUX PACIOJIOXEHHHIX; I') (hopMaT
KapTHl.

PaccmoTpuM BaHfAIHHE 3THX YCJAOBHH Ha BuIGop Macmirafa.

Ha palionro# cenbCKOX03HCTBEHHOH KapTe BBIMOJHSIOTCS CJAeAyIOLIHe
KapToOMeTpHUYEeCKHe pacyeThl:

1) BbluncJeHne mJaomlafed NpH IIPOEKTHPOBAHMHU 3eMJeEyCTpPOHCTBA,
yueTe 3eMesb €JHHOrO rocyAapCTBEHHOIO 3eMesbHOro (oHxa H mepcreKkTUB-
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HOM TNJIAHUPOBAHHH  PA3BHTHS  CEAbCKOXO3SHCTBEHHOrO NMPOU3BOICTBA T
paioHe;

2) onpeiencune YraoBnixX u JHHEHHLIX JaHHBIX, HeOGXO0AUMbIX npu
JCKH3HOM TIPOCKTHPOBAHHH 10POKHOH COTH, AeCO3aMHTHbIX MOJIOC, CeIhCKE-
NO3STHCTBEHHLIX MEAMOPALMIl H HOBbIX FpaHNL 3eMJeno/b30BaHHUII;

3) pacuersl 110 HCNOAB3OBAHHIO U IPOCKTHPOBAHUIO 3JEMEHTOB pesibeda
Hpil OpranH3aluyu paboTel MAWIHHHONO Mapka u IPOBEJEHHH CEeIbCKOXO035i-
CTBCHHONO CTPOMTENbCTBA:

4) pa6oThl MO yCTaHOBJACHHIO IPOCTPAHCTBEHHBIX 1aHHBIX NPH pasic-
ILeHHH GOJIbHHI, IUKOJ, MYHKTOB BETEDHHADHOH H 300TeXHHUECKOH CJyKGbi.

Bo Bcex cayuasx paitonnas Ce/IbCKOXO3AHCTBEHHAS KAPTa UCIIOMb3YeTCs
B KauyecTBEe ICKH3HOTO YepPTexa, NPH MOMOILH KOTOPOTO BLIMOJHAIOT NpejBa-
PHTEJbHbIE H ODHEHTHDOBOUYHBIE DacUeThl ¢ TOYHOCTBIO, He INpPeBBLIIIAIoLLel
rpadHuecKoll TOUHOCTH KapThi.

IToanora conepxanus NPEATONIAraeT CTeleHb OTPAXKEHHs Ha KapTre
MHUHHMAJBHOTO KOHTYpa (1eTa/ln MOBEPXHOCTH), HMEIoMlero TIPOU3BOACTBEH-
HOE 3HaueHHe, OTCYTCTBHE KOTOPOrO NMpPHBEZET K HeJ0NMyCTHMBIM TIPOCYeTaM
B BRI'MHC/CHHSAX NI0LMAfeH, TPOU3BOAMMBIX NPH TOMOLILH PafOHHOH CeJLCKO-
XOBSHCTBEHHOH KapThl.

C 5T0#t TOYKH 3penust MacwTab TOMKeH AHKTOBATH IPOM3BOIACTBEHHYVIO
MOJIE3HOCTD KAPTEI, ONpPefeSsieMyI0 MHHHMAJIbHOH BeJHuHHON IJIOLIA/TH KOH-
TVpa, HMEIOLIEro X039HCTReHHYI0 LeHHOCTbD.

IlpusnaBamocs, uto «momany Takux Meaku YYACTKOB... B pasHbIX
(pusuKo-reorpaduueckux 3omnax PEIKO MPEBLIIAIOT OMH TFekTapy [2].

Ilpaktiueckn >TuM Hamaraetcs 0Bs3aTEABCTRO OTpaxaTb Ha paiionnoii
CCABCKOXO3ANCTBEINON KapTe KOHTYPBl MI0MAAbIO He Menee | 2a, MMelollHe
XO3SICTBENIOe 3HAYCHHE B PAiioNaX HHTEHCHBHONO 3eMJae1eus  (BeIpaiiy-
Ballllsl udsl, puca, XJ00Ka, BHHONpaia n GppyKkToB) u HCKOTOPLIX €CTeCTBEeHHO-
reorpadHyecKux 30HAX I0JEBOT0  3eMJIe1e ks (ceBepo-3anajiubie  paiions
PC®CP u paiionr opomaemoro semsenesns 3aBo/mkbst 1 Ceseproro Kar-
Kasa).

O6wenpusnano muenne [1], [4], [5], uTo HauMeHbIIMiT KOHTYp, OTpaKac-
MbI{ Ha Kapre, JOJIKEH HpH JIOGOM MacIiTabe HMeTh mromans 4 mm? drta
fi1oane npu Macwrtabe 1:50 000 pasra | ea, npu macmrate 1 : 75 000—
225 2a v npu macurrade 1 : 100 000—4 2q.

OTH yHaCTKH MOTYT GBITh OTPAXKEHDBl  Ha CeJbCKOXO3AIICTBEHHOIT KapTe
paitona, cocrasientoit B Macuirade 1: 50 000, Ha Kaprax pafHoHoB, cocTan-
JCHIBIX B GoJee MeTKHX MaciTadax, OHu He 0TOGPAXKAKOTCH B BHIE CAMOCTOS-
TCIBHBIX KOHTYPOB.

Ho oGocoGiennocts 1 yeToRunBocTs CYULECTBOBAHUST  MEJKOFO ITPOH3-
POACTBUIIIOTO KOHTYpa Jie HMeloT 6ynymero. O0lias TeHICHLHS B BOMDOCe
O BEAHUMILAX 00pabaThIBACMBIX MAaCCHBOB ONPCIAeISCTCs YPOBHEM MeXaHH3-
Wi nedessix pador, Beayuiel K TpauChopMalHIl U YKPYIHEHHIO KOHTYpPOB
COALCKONOSTHCTBRIHBIX YIOAMIE. YUuTbBas 3TOT Hpolece, HaTo IIPH3HATD, 4ro
ACEL MIOTUN pAHOHOB NIOLLA/b MUHUM A IBIOTO XO3SICTBE HHORO KOHTypa Gyic)
3ntayureablio Goblne 1 ea.

Pafiomnie cenbekoxosstiictennbie KapThl COCTABIAIOTCS 1O AaH0BIM
SCMACYCTDOHTCIRHBIX - IPYTHX  (1ECOYCTPOHTEIbHBY, THIPOTCNHUYECKILS,
FROAOTHIC I, TOPOICKHN ) CBEMOK, UTOIOM KOTODBIX SIBJASIOTCH ILT1AHOBLIC i
!

STONpAMIIICCKIC  MATePUATE,  BbIpaKdeMble B KPymibX — Macmradax
E0000—1:25000), uro 1038015€T €031aTD PafONHBIC COIbCKCXO3sIHCTRE -
O RARTLL B VKASATIBIY MacHITabax.
Beawawria wiomazn paiona u NAPAKTED Ce ROIMUTYPAIE Olipe 1e5I0T
droomar NapTLL KoTopast ‘114 _V,',[O‘()(‘,I‘Bél HOTIB3OBAHMS L0 THKiid TMCTh O‘UP’C,’[C-
G4
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JieHHbIe pa3Mepbl. Fcau (opMaT KapTh! NoJarath OJMHAKOBBIM JJIs Pa3Jinu-
HHIX TIO BeJIMYMHe TUIOLIAJH ¥ XapakTepy KOH(MHIypalkH paiioHOB, To coxpa-
HHTb €10 MOXKHO 3a CYeT PasNHuHs MaclTaGoB, IPHMEHSIEMbIX IIPH COCTaBJIe-
HHH Ce/IbOKOXO3SIHCTBEHHBIX XapT paiOHOB, DPacMoJaraloUIUXC B PasHBIX
€CTeCTBeHHO-TeorpathuyecKuX 30HaX CTPaHbl.

Cpennne nuomaan paiionos Esponeiickoit yactu PCPCP kosie6miotest 8
npenenax ot 600 ku® (MockoBckas, Ty/bckas o6aactu) 10 5000 xu? (Movio-
ToBCcKas, Ykanosckas obaactu) [3]. ,

~ Koudmurypauun xoutypoB paiioHos pasuHooGpasubl. HekoTopbie paiiolbt
HMEIOT He3HaYHTEeJIbHYIO IIIOIIAaAb, HO CHJIBHO BBITSHYTHI, UTO TaKxe BJMUSET
Ha BbIGOD Macuiraba. '

Onnako «ko3buLHeHT BHITIHYTOCTH» KOHTYPOB TeDPHTODHH DaiiouoB,
T. €. OTHOUe/HHe HaHGOJblllell NPOTSKEHHOCTH KOHTYpPa K HaMMeHblleil B Ha-
npaBJieRinNt CTPaH CBeTa, HMEET JOCTATOYHO YCTOMYHMBHII TIpeed.

Ha ochoBanuu pacueros, BBITOJIHEHHBIX AJISt HEKOTOPHIX PafOHOB LEHT-
paspHbiX o6Jacreit Epponeiickoit yacth PCOCP (SIpocaasckoii, Kaayskckoii),
CpefHee 3HaueHye «Ko3(hGHUHeHTa BBITAHYTOCTH» OKas3aJoch pPaBHBIM 1.4.
Ects ocnopauye nosarare, 4to st 60JIbIUMHCTBA paitonos EBporeiickoit ua-
¢t PCOCP cpennee 3Hauenne «ko3(hduipeHTa BLHITIHYTOCTH» GIH3KO K 1,5.

dopmaT KapTel ONperessieT HAIVIIHOCTh 0603peHHs U300paKeHHbIX Ha
ueit o0bekToB. PajioHHast ce/bCKOXO3SAHCTBEHHAsi KapTa AO/IKHA ObiTh Ha-
CTOBHOM M OTHOMHCTROM, MO B OTIE/bHBIX C/Iy4asX MOXKHO AONYCKATh KapThl,
CKJieeHHble M3 JBYX JIHCTOB.

LlenecooGpasHo KapTy pasMellaTth Ha OZHOM CTaH1apTHOM JHCTe (BJaarto-
BOIf Kaprorpaduueckoil GymMaru, MakCHMa bHbili pasmep kKotoporo 82X 110 cu.

B rpanunax o6nacTH OTIeJbHble PalOHbI, paccMaTpHBaeMble KaK Xoasii-
CTBEUHLIC 11 AAMHHUCTPATHBHO-TEDDHTODHAJBHBIE €1HHHLbI, PaBHOLEHHBI,
TIOSTOMY  Le/1eCOO0PA3HO UMETb CeNbCKOXO3SIHCTBEHHble KapThl paifoHOB, IO~
‘CTPOEHHBIE B OOHOM Maclitade.

Ennnctso macuiraba 0GeCneUHT OZHOTHIHOCTH PaBoT MO IOCTPOEHHIO
PaHOHHbBIX OTIOPHBIX CeTell, IO COCTABIEHHIO U H3aHI0 KapT, N0 YHHpUKALHHU
YCJIIOBHBIX 3HaKOB, a TaKxKe YNPOCTHT PAacYeThl NIPH CONOCTABICHHH H TPYIIK-
POBKE€ aHaNOTHYHBIX TEDPHUTOPHAJIBHBIX AAHHBIX 110 BCeM palioHaM OOJIacTH.

Has pacuera maciitaGa KapTorpahHpOBaHHsl B 3aBHCHMOCTH OT IIPKHs-
TOro (opMara KapTbl M MaKCHMaJbHON NPOTSIKEHHOCTH KOHTYpa paiioHa 1o
nHpore (MONrOTe) VMECTHO BOCHO.Ib30BATHCS (hopMyJIoil,  HpeIoKeHHOI
nipod. B. M. Cyxosbm [4],

B KOTOpoii M—MaciiTad KapTbi; /—NpOTSKEHHOCTb paifoHa no Wupote (KoJ-
roTe) B CAHTHMETPAX; K—(OpMaT KapTorpaduueckol OyMaru B caHTHMeTpax
H S—TI0NISl KapThl ¢ HAANUCAMH U OQOPMJIEHHEM B CAHTHMETPAX.

Eciu B3aTH JvicT HanGobllero gopmarta craHaapTHOI Kaprorpaduyeckoit
Oymaru (82X 110 cat), 1o, oupegessss MaclTal CeJbCKOXO3AHCTBEHHOMN KapTh
paitonos fIpocsiasckoil obaacTi (cpennsis Titouiane pafiona Q==1230 xu2 u
«KO3(PHLUHEHT BBITAHYTOCTH» ¢=1,4), MakcHMaJabHAas NPOTSKEHHOCTh KOTO-
puix B 50 km, Halinem

! _ 1
5000 000: (110—4) 47170 50000

Ha OCHOBaHMY NAHHBIX O HPOTSHIKEHHOCTH paloHoB $lpocaasckoii ofJa-
CTH MOXHO 3aKJ/IOYHTb, Y4TO 17 paloHOB M3 29 CelbCKOXQ3THCTBEHHbIX KapTt
fipx NOCTpoeHnH HX B MacwtaGe 1:50 000 MOXKHO pasMecTHTb Ha  OXHOM
CTaHAapTHOM JucTe  (p1aTOBOH  Kaprorpadmueckoii  Gymarn bopmara
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8% 110 car Hii Ha OHOM CTaiiapTHoM Jmcre mMenbiuero (opmara. Cesbeko-
XO3siCTBENHble KapThl 12 paiioHoB 9Toit 0GsacTy NpU NOCTPOGHUH AX:B MAac-
mrade 1:50 000 Hejib3s Pa3MeCTMTb Ha OXHOM CTaHJIAPTHOM JUCTC.

Bonpoc o Maciutafe KapT 3THX paOHOB MOXKHO PCLIATbL ABOAKO: 1) wap-
rorpaduposath HX B Gojee MesKoM MacinTate (I : 75000}, uro nacT BO3MOXK-
HOCTh PA3MECTHTh KapThl HA OJHOM CTAHAAPTHOM JIACTC, 2) IPUHSATHL U AJIS
wix macitad 1 : 50000, 110 CTPOHTb CENBCKOXO3AACTBEHHBIE KAPTHL Ha  JABYX
CTANLAAPTHBIX JIMCTAX, ¢ TOCJENYIOIMM UX CKICHBAHUEM.

JLasi MOJYUEHHs BBICOKOH TOUHOCTH, OCECHCUCHHS JOJBOTH COACPAKANHS
M COXpalleHus CAMHCTBA MacuiTaba CeJIbCKOXO3STHCTBEHIBIX KaPT BCEX Paio-
H0B 00JaCTH CeAyeT M yKasaHHbie KPyNHBC —DPaiOibi KaprorpaduposaTh
B macuitate 1 : 50 000.

JLiist Haudosce KPYIHOLG 10 liporsikeHHocrn  [omexono-Bofolapororo
paiiotia SIpocaasckoit o6nactn (66X 51 k) KOHTYD Kaprel, COCTARJCHIION B
macuitace | : 50000, 6yaer uverb pasMepbi € YUCTOM IfoJTtel 4 PAMKHM
136X 106 cm, 1 OHa MOXKET lieyararbcst Ha ABYX CTAHAAPTHBIX JHCTAX Gaaro-
Boii Kaprorpaduueckoit Gymaru popmara 72X 10 cm ¢ 1roCaeLyIouim OTKAeH-
BaHHeM.

Feau HCODXOAMMO HMeTh KApTy OAHOMUCTION, TO 12 Kpyniiblx DAHOHOB
SIpocaasckoii 001aCTH HYKHO Ti€4aTaTh Ha PYJIOHHOW KapTorpapuueckoi By-
Mare, MakcHMa./lbHast IMMPUHA KOTOPOH 138 cm.

[ToMHMO CKa3alHoro, BuOOp Maciitaba 00yc/oBAMBAeTCH  XapaKTepoOM
eCTeCTBEHHO-TCOrpaduueckoro Janmnapra Teppuropul, 3AKJIOUEHHON B KOH-
TYpe KaprorpapupyemMoro pafioita (ruaporpaduei, pestbeom, pacTuiesb-
1IbIM 11OKPOBOM, TIOUBCHHBIMH PaASHOCTSIMH) .

Hexosst H3 PAacCMOTPEHIIbIX yCIOBHH BbIGOPA Macuirada, YIonbITaemMest Ha-
METHTD  THIOBbIC  MaciuTalbl  CelbCKOX03HHCTBEHHOTO KapTrorpadupoBaHus
pafioloB NPUMCHUTENBHO K PABJIMUIBIM CTCCTBEHHO-TCOrD aDHUCCKIM  30HaM
Esponeiickoii uactn PCOCP. Caeayer ykasarb, 410 peub HACT O THIIOBBIX
MACILITAGAX OCHOBIBIX CeJABCKOXO3SCTBEHHBIX KapT Paionos, orpamaioninx
NIPEUMYILLECTBEHITO MC/KXO3SHCTBEHHOC YCTPOHCTBO  COUMAJUCTHUECKUX  VC/lb-
CKOXO3SICTBEHHBIX TIPeATPHSATHIA.

CocTaBiiclike CIelHalbHbIX Ce/bCKOXOBSHCTBEHIbIX KaPT PAROROB HPELD-
SIRHT TIPY BhIGOpe MaciiTata KaprorpapupoBaius psa ACUOTHUTC/LHDBIX Tpe-
dosanuii. .

TUMOBBIMH MACIUTA0AMH PAHOIILIX CEJABCKOXOSTHCTBURILIX  XapT )]0
cwnrats 1250 000 1 1100 000. Macurrader 1225000 1 1 - 75 000 ne caenyer
POKOMOIIOBATD B KAYeCTBC THIOBHIX O CIIRLYIONHM cooBpaxeurnam: a) He-
oMOTpAl Ha 00/bLHOE pasiHune B 1LI0IMANAN 1 KOHGUIypauKax paionos,
a raxKe B xapaxtepe Janiiiadra Enponeickoil 1acti PCHCP, 1wkaia THIIO-
BBIN MACINTA0OB CeNbCKOXO3SHCTBEHHBIN KapT paitoHOB AO/KHa DbiTh MAJo-
CTVIICHYATOl, UT0 ODRCTIEUNT CTAlIAPTH3ALMIO M YIIPOCTHT TIPOLECChl  KAPTO-
rpadupoBayns; 0) NPOMEKYrouHble macniTabel HeyLoOHbl TIPH  epecucrax
ANHBIX, CHATBIN ¢ KapTbl, B HATYPaJbHYiO Mepy, 3aTpyustior KapToMeTpue-
CKHe BbIUMC/ICHHS, BBITIOJHsAEMble paboTIIHKAMH Ce/IbCKOTO xosaicTra (arpouo-
MaMH, TPeIceaaTeIsIMH KOJIX030B) . '

B wmaciutaGe 1 : 50 000 1esecooGpasto Kaprorpadguposarth paioHbl LEHT-
PacibHbIX H CEBEPO-3aIATHBIX o6nacreit Eponeiickoit uactu PCOCP, pacro-
TOKEHHBIX K 3anagy or Boaru, Mexay 50 u 60 mapajiesaMu (Bnanumup-
cKoit, MOCKOBCKOH, Psasanckoii, CMmosetcko, KanunmacKol, BesnKko1yKCcKoH,
[TekoBekoii, HoBropoackoi H ap.).

B wmacuiraGe 1: 100 000 1o/mKibl KapTorpadupoparses padoHbl ceBep-
HOfl, BOCTOUHOM M OXKHOH 301 Esporeiickot yacTy PCHCP, pacnosoxeHHbe
ceBepuee 60 mapaiiedy, wmkHee 50 napaitenu u Bocrousee Bosru (Apxan-
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reqbekasi, Bonoroackas, Kocrpomekas, Kuposckas, Moutotosckasi, UkaJos-
“Kast, Cramunrpanckasi ofiacty, CTaBPONONBCKHA U Kpacronapcknit kpas
HT. ).

B neppoit rpynne ofiactelt cpemuue mIomany paitoHoB koJeGa0TCE OT
600 ku? 1o 1 500 xkm?, a MIOIAMN OTIENbHBIX 3eMJIETIONb30OBAHNE OT | 500 no
3000 ea (3]

Bo Bropoii rpynne o6nacteii cpeinue miowamm paiioHOB pacnoJaralTcs
8 unrepsage or 2000 10 5000 x#% a nJomagyu semienoab3osanus or 2 000
10 5000 ea [3].

INpusenennas kaaccudukawus obaacTell Mo MaclITabaM cedbCKOXO3SH-
CTBEHHOTO KaprorpadupoBaHus MX paHoHOB oTHOCHTe bHas. Oxa BbIpaXKaeT
“HUIb O0ILYI0 3aKOHOMEDPHOCTD, ONpeAeNTOYIO IOAX0T K BBIGOPY Maciuraba
Kaprorpadupobanus. PakTuueckHe 06CTOATENBCTRA KapTorpagupoBaHus NpH-
FOPOJHBIX PAHOHOB MOTYT ONPENENUTh MacIITa6 CeIbCKOX035HCTBeHHON KapThl
paiiona 1:25000, torna kak KaprorpaupoBaHue KPYIHBIX M MajiOOCBOSH-
HbIX paiioHOB ApxaHresbckodt, Bosoronckoit u Kuposckoit obsacteil oyner
lie/1ecoo6pasHoO NPOM3BOANTL B Mactutabe 1 : 200 000.

Kpome Toro, B ka0l ofmacty MOryr GbiTh pailoHbi, BbIGOp MacumiTaGa
CeJ/IbCKOXO3ATICTBEHHOTO KapTOTPa(HPOBAHUS KOTOPHIX J0JIKEH pemaThes B
HHIHMBHIYya/lbHOM MOPs/IKE, YUMThIBasi CTielrbHUecKHe OCOGEHHOCTH paiioHa.
Ho 370 10/1KHO paccMaTpuUBaTECS Kak MCKIIOUeHHEe H3 OOGUIETo nopsinka, us-
JIOXEHHOI'O BBILIE,
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